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/ St Pa $ to buy Quality 


_-. is more than the difference in dollars 
and cents between a quality product and 
a cheap article. 


When a name predominates in a field for a 
long period of years, it is your assurance of 
quality and a guarantee of satisfactory and 
efficient service. 


Having pioneered the development of rock 
drills, compressors, sharpeners, hoists, etc., 
and having led the field since 1871, the name 
Ingersoll-Rand can be relied upon as repre- 
senting the best that money can buy in the 
mining machinery field. It is the mark of 
quality on mining machines. 


The majority of I-R machines in use today 
are the result of repeat orders where mine 
operators have continued to pay for a‘“‘quality- 
backed-by-service” product. 


. INGERSOLL-RAND COMPANY 
Stoping with Ingersoll-Rand 11 BROADWAY _ * NEW YORK CITY 


automatically rotated drills Offices in principal cities the world over i 
For Canada Refer—Canadian Ingersoll-Rand Co., Limited, 


10 Phillips Square, Montreal, Quebec 
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Increased Appropriations 
for Mine Experiment Stations 


O ONE in the mining industry seriously 

N ceessions the desirability of expanding the 

activities of the U. S. Bureau of Mines, 

particularly in connection with-technical experiment and 

research. Not only the mining industry but the public 

at large will benefit as a consequence of an increase in 

the scope of this work. Obviously, such an increase will 

entail greater appropriations from the federal government 
than have been made heretofore. 

Assuming that the appropriations are to be forthcom- 
ing, the problem arises of determining how they can be 
spent to give maximum effective result. It is possible 
that if a fresh start were made, three or four cities 
strategically situated—say, Pittsburgh, Minneapolis, St. 
Louis, and Salt Lake City—might be selected for the 
establishment of experiment stations. Field offices similar 
to those now in existence, but more numerous, could 
serve as headquarters for engineers whose function it 
would be to keep in close contact with actual mining 
operations, and guide the activities of the experiment 
stations to meet the needs of the industry. 

However, eleven experiment stations now exist, scat- 
tered over the country; they are “going concerns,” per- 
forming a useful function. Each has its friends and 
supporters in the industry and in Congress. There is 
little likelihood that any of these can be abolished without 
arousing vigorous opposition. Any program of reorgani- 
zation involving such a provision, or that contemplated 
the curtailment of activities at any station, would be 
difficult to put into effect. 

Still, assuming that funds are available for expansion, 
two questions arise: (1) Is it better to spread the money 
equally among eleven stations, improving each to a lim- 
ited extent; or to concentrate the major portion of the 
money in a few stations with a view of making them 
large, well equipped and well staffed? (2) If the latter 
policy is considered the better, what stations should be 
selected for the major expansion? 

To the first question an unbiased observer doubtless 
would answer that the second alternative would produce 
the best results. The executive of a large private cor- 
poration, faced with the same problem, would decide on 
concentration of money and effort. Duplication of build- 
ings, plant, and equipment would be avoided. Fewer 
highly competent engineers would be required; or, con- 
versely, the average ability of the staff members would 
be higher. In all likelihood, more work of an effective 
character could be accomplished under the plan of having 
two major regional stations. 

Finally, comes the question of locations. The Pitts- 
burgh station already has become, in effect, a central 
station for the Eastern section of the United States. It 


is the largest station; it has the most elaborate labora- 
tories and equipment, and the largest staff. Though it 
covers a wide range of subjects, the experimental work 
done at Pittsburgh deals largely with fuels—solid and 
liquid, and ferrous metallurgy. The obvious step to com- 
plement this service to the industry is the establishment 
of a central station for investigation and research in the 
mining, ore-dressing, and metallurgy of non-ferrous 
metals. The logical location would be in the Rocky 
Mountain region, in which are situated most of the mines 
that pfoduce metals other than iron. The approximate 
geographical center of this area is Salt Lake City. Salt 
Lake Valley is the largest smelting center in the world, 
two copper and three lead smelters being situated within 
25 miles of the city. No fewer than eight important 
concentrators and a score of mines come within the radius 
of a circle only slightly larger. Mine operators in the 
Coeur d’Alene district, in Idaho; in Butte and elsewhere 
in Montana; in Nevada, and in Colorado have easy access 
to Salt Lake. Arizona, New Mexico, and California are 
not far away. No other place compares with it from 
the standpoint of convenience to the great majority of 
mine operators all over the West. 

Moreover, the present station at Salt Lake City has 
the most extensive plant for the investigation of ore- 
treatment problems that the Bureau possesses. The mine 
operators in Utah and the authorities of the Utah School 
of Mines—where the station is situated—co-operate ac- 
tively with the Bureau in much of its work. Expansion 
of activities to meet the requirements of a large central 
station could be accomplished more economically at Salt 
Lake City than at any other place; and the results should 
be advantageous to all concerned. 

In the coming Congress a bill is to be introduced pro- 
viding for the expansion of the work at the Bureau’s 
experiment stations as set forth in the foregoing. Con- 
certed support from the mining industry will be needed, 
if the proposed legislation is to be passed. Engineering 
and Mining Journal feels that, even if local ambitions 
be side-tracked in some instances, this support should be 
forthcoming, as promising maximum benefit for the 
industry as a whole. 


That Manganese Stockpile 
T= SANEST PROPOSAL made with 


respect to manganese as an essential war 

mineral is that the government should 
create and maintain a stockpile of ore sufficient to meet 
its probable steel requirements in case a war should 
cut off imports of foreign ore. The size of the stockpile 
is problematical. Obviously, the tonnage should be 
sufficient to satisfy the government’s needs until enough 
domestic reserves could be brought into production to 
take care of them. Under the conditions prevailing at 
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the moment, with the domestic manganese industry just 
beginning to develop, the stockpile would have to be large, 
for it is certain that many months would pass before the 
desired tonnage could possibly be produced from do- 
mestic sources. 

Should the infant domestic manganese industry, now 
struggling to develop, be destroyed by the removal of 
the tariff, the proposed stockpile would have to be even 
larger, for then, in case of a stoppage of imports by 
war, complete revivification, and not simply stimulation, 
of the industry would be necessary. 

The argument for a manganese stockpile has been 
presented in earlier issues of this publication—in those 
of April 30, July 30, and Sept. 24, 1927. The proposal 
that a stockpile be created was first advanced by the 
joint committee on war preparedness of the A.I.M.E. 
and the Mining and Metallurgical Society of America. 
This was several years ago. It was advocated publicly at 
Cleveland on April 20, 1927, by Mr. J. V. W. Reynders 
at the now historic manganese meeting. Recently—on 
April 5, 1928, to be exact—it was urged by Mr. C. M. 
Weld at the monthly meeting of the Mining and Met- 
allurgical Society, a meeting devoted to the topic of 
manganese and at which Mr. Weld presided. The 
proceedings of this meeting were reported in the April 
14 issue. 

The proposal that a stockpile be established merits the 
serious consideration of Congress. We are sure that it 
has the unanimous support of the War and Navy depart- 
ments. It must be considered entirely apart from the 
question of whether or not the tariff on manganese shall 
be permitted to remain. The stockpile should be estab- 
lished as a safeguard of national security. The tonnage 
suggested has been estimated at 600,000, to be accum- 
mulated in equal installments over a period of nine years. 

As a matter of equity, the domestic production should 
be utilized for this purpose so far as it can meet 
specifications as to grade at the prevailing market price. 
Such a proposition is entirely fair and should be satis- 
factory to all. Such portion of each annual installment 
as cannot be supplied by domestic producers could 
properly be purchased abroad. Those interested in for- 
eign mines will welcome this suggestion. The proposal 
in general, therefore, merits and should receive unani- 
mous support. 


Importance of the Slusher 
in Iron-Mining Operations 
G porane has a machine had a more im- 


portant influence on underground mining 

operations than the power-operated scraper 
or slusher, a typical installation of which is shown in the 
illustration on page 724 of this issue. It is not too much 
to say that in the iron mines of Michigan the slusher 
has been the outstanding factor in keeping the per-ton 
cost of production from climbing to unheard-of levels. 
Speaking generally, and taking into account bonus or 
contract earnings, the average remuneration of the 
miner today is about $5, compared with $2 prior to 1914. 
Against this may be set an increase in the average num- 
ber of tons mined per underground worker, ranging from 
15 to 18, compared with 6 or 8 fifteen years ago. The 
net result is that the labor cost of producing a ton of 
ore today is about the same as it was in the earlier era, 
when virtually every pound of rock was shoveled by 
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hand into a car or directly into a chute. It is by no 
means certain that even present wages would attract the 
number of men needed today to move the ore by that 
method. 

Two factors, among others, have contributed to the 
successful use of the slusher: the engineers of the min- 
ing companies have experimented systematically and per- 
sistently and have studied the design of the scraper itself ; 
and the manufacturers of machinery have developed 
‘“engines’’—operated by electricity or compressed air— 
that possess the necessary speed and flexibility and at the 
same time are sufficiently strong and durable to survive 
the rough usage that movable equipment underground 
always gets. Many may be surprised to learn how small 
variations in the angies and dimensions of a device. as 
seemingly simple as a slusher affect the efficiency of per- 
formance. .No less remarkable is the importance of 
detail in the design of the motor-hoist unit that controls 
the journeyings of the scraper. 

Similar methods of handling broken ore are being used 
in various districts, but perhaps nowhere to better ad- 
vantage than in the Michigan iron mines, in one of 
which was taken the photograph for the illustration men- 
tioned. A well-informed engineer has expressed the 
opinion that, had it not been for the slusher, compara- 
tively few of the underground iron mines would be in 
operation today. 


Simplifying the Calendar 


' ) YITH the increased complexity of mod- 
ern life and the competitive struggle 
that exists for supremacy if not for 

existence comes a tendency to avoid what is unnecessary 
and to simplify what is complicated. Many countries 
ctill operate under the handicap of an archaic system of 
weights and measures and will doubtless continue to do 
so until the engineer and the scientist take a hand in 
national reform movements. The simplification of cur- 
rency denomination by the adoption of the metric system 
has saved the Americas many millions of dollars in use- 
less labor and futile calculation, to say nothing of the 
advantage of mechanized computation and mathematical 
accuracy in result. 

To Mr. George Eastman the world will owe a debt of 
gratitude for sponsoring a practicable scheme for the 
reform of the calendar, originally proposed by Mr. M. 
Lb. Cotsworth. The defects in the present system are 
obvious and acknowledged. The International Fixed 
Calendar will have 13 months, each of 28 days, with 
an eighth day “Year-Sunday” added to the last week 
in each year. 

The simplified calendar has already met with wide 
acceptance, and the movement has disclosed, incidentally, 
that a large number of firms and organizations have 
been using the 28-day month for several years. The 
advantages of the substitute system are legion; the dis- 
advantages, apparently none. However much any change 
from accustomed routine and age-long habit is unpopular 
in certain quarters, it should be recognized that the 
present calendar system is provocative of complication, 
unnecessary labor and avoidable waste, inhibiting a 
proper control and encouraging a condition that is 
detrimental to efficient production, scientific comparison 
and accountancy. 

Eventually the change will be made. Why not now? 
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Engineering and Mining Journal is in wholehearted 
agreement with the proposal, and urges those of its 
readers who are interested to write for the information 
that is available for distribution from the offices of 
Mr. George Eastman, 343 State St., Rochester, N. Y. 


Chilean Nitrate Industry Decides 
to Paddle Its Own Canoe 


' ' TORLD _ synthetic- nitrogen product 
manufacturers planned a conference de 
luxe that would be unique in its detach- 

ment and surroundings. The scheme materialized, and 
within the past week the North German Lloyd steamer 
“Lutzow” sailed from Venice for a leisurely cruise in 
the Adriatic, carrying representatives of the largest 
synthetic concerns in Europe and America. It is said 
that papers will be read and discussed, but rumor has it 
that the purpose of the jaunt was to make the world sit 
up and take synthetic products as and how prescribed by 
the promotors, and to come to an amicable arrangement 
about prices and territories. 

Owing to propaganda on a comprehensive scale in 
recent years, the world has been taught to believe that 
the Chilean nitrate-mining industry was disorganized 
and doomed to early extinction. Only a few years ago 
this propaganda took the form of reiterated statements 
that the exhaustion of the deposits was in sight. The 
prophets have been confounded. After a slump caused 
by illogical marketing methods and an absurd system of 
price control, a reform movement has effected an eco- 
nomic transformation. Demand has increased so that 
the present nitrate year—ending June 30, 1928—will 
record sales of about 3,000,000 tons, exceeded only in 
1916, 1917, and 1918, when so much nitrate was needed 
to win the war. Europe takes 47 per cent more this year 
than last; the United States, 55 per cent more. Prices 
have been steadily returning to normal since the decline 
that naturally followed the announcement of free sales 
in April, 1927; and, at the present quotation, general 
prosperity is assured. About 65 plants are in operation, 
almost all of which utilize a process, introduced in 1876, 
that is wasteful of labor and hopelessly inefficient as to 
technical result. Yet the industry is again on its feet, 
which shows that so much rich ore remains that a general 
technical revival is highly improbable in the immediate 
future. 

The export tax of about $10 per ton still supplies the 
Chilean government with its major income requirement, 
which indicates that a trump card is being withheld for 
use in the event of serious competition. The govern- 
ment’s attitude is entirely reasonable. Ample scope 
exists for price reduction by a frugal instead of a lavish 
expenditure for new plants, and by economical and effi- 
cient methods of mining and beneficiation. 


Too late did the synthetic interests realize that Chilean . 


nitrate could “stage a comeback”—that the product had 
superior qualities, that a keen demand existed, and that 
the natural fertilizer had no reason to fear the competi- 
tion of its rivals. A belated invitation to Chile to par- 
ticipate in the libations and deliberations on board the 
“Lutzow,” in furtherance of Germany’s desire to enlist 
Chile as a partner rather than to face her as a competitor 
in the world nitrogen market, has elicited a courteous 
refusal. 

Chile is “sitting pretty.” The appointment of a dis- 
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tinguished German chemist as director of the Producers’ 
research bureau a few years ago and the absence of tech- 
nical progress in the majority of Chilean nitrate plants 
may not be unrelated circumstances. Frugality in capi- 
tal expenditure, economy in operating expense, and effi- 
ciency in beneficiation are not immediately necessary, 
however much each reform may be clamored for. Syn- 
thetic-nitrogen products, on the other hand, are being 
manufactured by the utilization of a combination of 
scientific research, applied technology, and engineering 
skill unequaled in the history of industrial development ; 
the progress made in taking advantage of all possible 
avenues of advance indicates that few major opportuni- 
ties exist for technical improvement or material reduction 
in cost. 

The Chilean nitrate mining industry, though backward 
technically, hampered by a heavy export tax and oppres- 
sive labor restrictions, is more than holding.its own. 
It possesses so many trump cards in reserve that a com- 
promise with its competitors at this stage would merely 
mean a forfeiture of income and a curtailment of oppor- 
tunity. 


Utilizing the Experience 
of the Mining Engineer 
A ee of the lack of professional co- 


operation between engineers of various 

kinds, commented upon in an editorial on 
the St. Francis dam disaster in E. & M. J. of April 14, 
Mr. H. G. Moulton calls attention, on page 739, to the 
existence of a collection of data by the Committee on 
Ground Movement and Subsidence of the American Insti- 
tute of Mining and Metallurgical Engineers that should 
prove useful in the study of dam foundations. This 
committee was organized six years ago under the chair- 
manship of Mr. Moulton, primarily to stimulate the pub- 
lication of papers dealing with the behavior of earth and 
rock masses involved in caving methods of mining cop- 
per ores. The scope of the work gradually broadened, 
and many valuable papers have been published on various 
phases of the general subject. Such problems as the 
behavior of banks in open-cut mining and the reasons 
for several widely discussed landslides have come within 
the scope of the activities of the committee. Problems 
involved in ascertaining the best site for a dam are more 
than merely geological. The building of a big dam con- 
centrates and brings into play forces and pressures of 
great magnitude; an examination of the probable effects 
of these “new” forces is a problem in earth dynamics, 
for the solution of which the mining engineer is better 
equipped than any other. The experience recorded in 
the publications sponsored by the Institute committee 
might well be utilized by the authorities who are investi- 
gating the causes of the recent disaster in California, and 
more particularly by builders of new dams. 

In general, the knowledge and experience of the min- 
ing engineer are not used as much as they should be: 
though probably he himself is to blame. Skepticism was 
expressed in some quarters when it was decided several 
years ago to employ a mining engineer as consultant on 
subway construction in New York; but his advice saved 
the city tens of thousands of dollars. A mining engineer 
of outstanding qualifications ought to be a member of the 
board that selects the site for any important dam to be 
built in the future. 
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Slushing Iron Ore in Michigan 


A double-drum Sullivan electric hoist operates this slusher, in the Sunday Lake mine 


at Wakefield. See page 722 
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The Harris Process 
oe 


Lead Refining 


Method and Equipment for Removing Arsenic, Tin, and 
Antimony from Lead Bullion and Alloys by Passage. 
Through Molten Sodium Hydroxide, 

Chloride, and: Nitrate 


By R. WINTER 


Metallurgical Engineer, London 


the removal of constituents from lead alloys takes 

its name from the inventor, Henry Harris, of 
London, who took out the first of a series of patents in 
May, 1919. Plants are now in operation in the United 
States, Mexico, Great Britain, France, Belgium, Ger- 
many, Italy, and Spain. Not only is the Harris process 
an economic advance on previous methods, but it is also 
of great interest scientifically, representing a complete 
departure from the methods involved in furnace oxida- 
tion, and the adoption in a cyclical process of exact 
principles of chemical engineering combined with the use 
of an automatic self-contained machine for the metal 
treatment. 

The process is applied to the purification of silver-lead 
bullion by the removal of arsenic, tin, and antimony prior 
to the elimination of silver by the Parkes process and to 
the subsequent refining or dezincification of the de- 
silverized lead. It also has a wide field in the treatment 
of secondary or residual scrap leads. For instance, lead 
alloy containing arsenic, tin, and antimony can be con- 
verted into exceptionally pure antimonial lead by re- 
moval of arsenic and tin only. Further, an integral part 
of the process is the recovery of the impurities separate 
from one another in easily marketable form. 

These results are obtained in two steps: The first 
embraces a dry treatment in which the molten impure 
metal is circulated through a molten mixture of sodium 
hydroxide and chloride. Impurities are oxidized and 
enter the reagent, through the action of atmospheric 
oxygen, accelerated, in the case of arsenic, tin, and anti- 
mony, by the gradual addition of sodium nitrate to the 
mixture. The lead itself is absolutely unaffected and is 
directly recovered in a particularly pure state. Silver, if 
present, is also unaffected. The second step embraces a 
wet treatment in which the impurities suspended in the 
alkali mix—sodium arsenate, sodium stannate, sodium 
antimonate and zinc oxide—are separated and recovered 
in the form of marketable products, substantially the 


, NHE Harris process for the purification of lead and 
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whole of the alkali used being regenerated by simple 
means and returned to the cycle. 

The process will be described under the two main 
headings of .“dry treatment” and “wet treatment.” The 
operation of removing arsenic,’ tin, and antimony will be 
referred to as “softening,” and the elimination of zinc 
from desilverized lead as “refining.” 


Dry Treatment—Softening 
REMOVAL OF ARSENIC, TIN, AND ANTIMONY 


Metal to be treated is caused to circulate rapidly in a 
finely divided state through a reagent contained in the 
cylinder of a portable self-contained machine resting on 
the rim of a kettle. Provision is made for feeding dry 
oxidizer ‘into the cylinder at any desired speed when 
required. 

The machine normally used is illustrated in Figs. 1 
and 2. It comprises a steel framework 1 supporting a 
reaction cylinder 2 with its stirrer 3, a plate feeder for 
dry oxidizer 4, a pump 5 with vertical delivery 6 and dis- 
tributor 7, all of which are driven by motor 8, the ver- 
tical shaft of which extends in both directions. All gear- 
ing works in ball bearings and is inclosed. The reaction 
cylinder, which can be removed independently of the ma- 
chine, is in a heating envelope 9, which the hot waste 
gases of the kettle furnace traverse by way of a truncated 
flue, 10. The pump, of the centrifugal type, is designed 
to circulate lead at the rate of 10 to 12 long tons per 
minute. 

In operation, the machine is placed on the rim of the 
kettle, with the reaction cylinder partly immersed in the 
metal. The cylinder is charged with molten reagent 
which, because of its lower specific gravity, floats on the 
surface of the metal in the immersed portion of the 
cylinder. Then the machine is set in motion and metal 
is thereby caused to circulate from the kettle through the 
distributor into the stirred molten reagent in divided 
form, passing back to the main body of metal in the 
kettle through valve 11. The automatic oxidizer feeder 
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is set in motion by actuating clutch 12 and circulation of 
metal is continued until the desired degree of purification 
has been reached or the reagent in the cylinder has be- 
come spent by being saturated with the impurity. If the 
metal be purified before the reagent is spent, the ma- 
chine or its cylinder may be removed into a fresh kettle 
of impure molten metal and the use of the reagent con- 
tinued until exhausted. Any dross rising to the surface 
of the bath is charged to the cylinder during operation, 
so that none is collected. 

When the reagent is saturated—when the point is 
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lead separately and in the order mentioned, but under 
certain conditions there is some overlapping, particularly 
between tin and antimony. With careful operation and 
regulation of temperature, however, the preferential re- 
moval becomes much more closely marked, so that the 
majority of the arsenic can be separated almost without 
tin or antimony, and most of the tin can then be 
eliminated without any appreciable amount of antimony. 
The separate removal of impurities from silver-lead bul- 
lion is not desirable; but in the treatment of alloys the 
preferential extraction becomes important, because 


Fig. 1—Sectional plan of apparatus used for circulating molten lead through sodium salts 
in the Harris process 


reached at which, although the alkali is still fluid, any 
further action would tend to make it viscous—valve 11 
on the outlet port is partly closed, when the incoming 
lead will displace the reagent, which will flow over a 
spout, as shown in Fig. 3, either directly into the wet 
treatment plant or into a ladle for transporting it thereto. 

Elimination of the impurities takes place substantially 
in proportion to the rate of addition of the sodium 
nitrate, so the quantity of impurity removed at any stage 
of the operation can be determined fairly accurately 
from a knowledge of the quantity of oxidizer added. 
Generally speaking, arsenic, tin, and antimony leave the 
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arsenic and tin are first completely separated substan- 
tially free from antimony, leaving antimonial lead abso- 
lutely free from these impurities; and from this alloy 
pure antimony can be produced without difficulty in a 
separate treatment. This preferential~separation is, how- 
ever, only secondary, because all the metals are probably 
oxidized more or less simultaneously, forming alkali 
plumbate, antimonate, stannate, and arsenate. By virtue 
of their varying affinities for oxygen, these oxysalts 
mutually interact with the alloying constituents of 
the metal with which they subsequently come into con- 
tact. For instance, plumbate of sodium, by interaction 
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with arsenic, tin, or antimony, will be reconverted into 
metallic lead, oxidizing these impurities to form their 
appropriate alkali oxysalts. Sodium antimonate is con- 
verted into metallic antimony in contact with arsenic and 
tin, which it oxidizes, and sodium stannate oxidizes 
arsenic and is itself reduced to metal. 

Thus a spent reagent containing sodium antimonate 
can be used for separating arsenic and tin from anti- 
monial lead containing these impurities, in which case 


appropriate proportion of sodium ckloride and sodium 
nitrate, quantities computed in accordance with the fol- 
lowing factors will produce a perfectly fluid melt: 


Arsenic x 2.90 
ets x 1.92 
Antimony . x 1.50 


When these proportions are used, the spent reagent 
will contain the following percentages of any one im- 





Fig. 2—The apparatus sets on the rim of a kettle, that portion below the horizontal framework 
being submerged in the molten lead 


arsenic and tin replace antimony in the reagent, and the 
antimony in turn goes to concentrate that already present 
in the lead. Dry sodium antimonate can in fact be used 
for the extraction of arsenic and tin from antimonial 
lead, in which case it is used as a dry oxidizer and is fed 
from the machine in lieu of sodium nitrate. This fea- 
ture is of importance, as will be noted later. 

I. Sodium Hydroxide—The quantity of sodium hy- 
droxide to be charged to the cylinder can be calculated 
from a knowledge of the nature and quantity of im- 
purity to be removed. Used in conjunction with the 
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purity or a proportionate amount of a mixture thereof: 
Per Cent 


Arsenic 18 
Tin 26 
Antimony 30 


As to when the spent reagent is saturated and ready 
for removal from the cylinder, the quantity of oxidizer 
which has been added serves as a rough criterion; but it 
is also a matter of experience. It can best be judged by 
observing the nature and the number of metallic prills 
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in the slag adhering to an iron rod dipped into the molten 
reagent, which at near its saturation point begins to 
gather prills. A perfectly saturated reagent contains 
from 3 to 5 per cent of metallics. 

II. Sodium Chloride—Sodium hydroxide alone is pos- 
sibly capable of employment ; but the commercial results 
obtained are very inferior and the use of sodium chloride 
is one special feature of the process. Its addition not 
only lowers the melting point of the mixture of alkali 





Fig. 3—A commercial installation of the Harris process 


and oxysalts, but also enables larger quantities of im- 
purity to be absorbed per unit of reagent. Its use also 
has certain advantages in other directions in the wet part 
of the process, as will be explained later. The quantity 
used is decided by the amount required to produce in the 
subsequent wet operations a caustic solution which will 
be saturated with salt when cold. It is roughly between 
one-quarter and one-third of the amount of hydroxide 
employed. 

III. Sodium Nitrate—The following factors are used 
in calculating the quantity of commercial refined nitrate 
which has been found necessary in practice: 


Arsenic .. x 1.00 
7s‘ 4... 2 eZ 
Antimony . x 0.62 


This is about 17 per cent less than the theoretical 
amount; but the balance of oxygen is supplied by the 
atmosphere through which the metal falls from the dis- 
tributor of the machine into the reaction cylinder. The 
nitrate is completely dissociated into sodium oxide, 
nitrogen, and oxygen, and, unless water or steam be 
introduced into the melt (which was an original prac- 
tice), sodium oxide will be found in the spent reagent to 
the extent of 36.6 per cent of the quantity of sodium 
nitrate employed, ultimately producing sodium hydroxide 
for subsequent use, to the extent of 47 per cent of the 
sodium nitrate. Hence in many cases more caustic soda 
is recovered than was originally fed to the cylinder. 

It will be observed that the rate at which impurity can 
be removed will depend upon the rate of oxidation and 
the speed of circulation of impurities. The rate of cir- 
culation of impurities must keep pace with the rate of 
oxidation ; hence, as the quantity of impurity in the lead 
grows less, either the rate of circulation of the lead must 
be increased to afford a constant speed of circulation of 
impurity, or else the rate of addition of the oxidizer 
must be reduced. It consequently follows that, with a 
given rate of circulation of metal, the rate of addition 
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of oxidizer—and therefore the rate of elimination of 
impurity—will be higher with alloys containing much 
impurity than with, say, comparatively pure silver leads. 

The single-pump machine most widely used is capable 
of circulating 10 to 12 long tons of metal per minute, 
and with this apparatus antimony can be eliminated from 
antimonial lead at the rate of one ton in two hours, and 
tin from alloys at the rate of one ton in five hours. On 
the other hand, in the treatment of silver leads, though 
high speed of elimination may be attained for a consider- 
able proportion of the impurity, yet the necessity for 
working more slowly toward the end of the operation, 
when the quantities of impurity become quite small, con- 
siderably lowers the mean rate of elimination. This 
normally proceeds, for the average of a complete opera- 
tion, at the rate of one ton of antimony in 10 hours, and 
one ton of arsenic and tin in 17 hours. Silver leads of 
more than average impurity obviously can be softened 
with greater speed. 


PoweEk, FUEL, AND LABOR 


Pumping at the rate of 10 to 12 long tons of lead per 
minute, the total power consumed in the operation of the 
machine is about 16 kw. 

The softening operation is exothermic, and conse- 
quently, during the operation of pumping, practically no 
fuel is required, excepting toward the end of the opera- 
tion when the reaction is less pronounced. Substantially 
all the fuel used is that required to keep the metal hot 
before and after softening. 

One man attends the operation of each machine and 
the firing of the kettle, together with the charging and 
discharging of reagent. 


(To be continued.) 





More Interest in Antimony in Canada 
ONSOLIDATED MINING & SMELTING has 


made provision for the recovery of antimony as a 
byproduct from the silver refinery of its plant at Trail, 
B. C., according to Arthur Buisson, of the Canadian 
Department of Mines. This operation is still in the 
experimental stage, but a small production of refined 
antimony may be expected in the near future. Antimony 
is also recovered in small quantities from the silver- 
lead-bismuth bullion that is obtained by Ontario smelters 
in their treatment of silver-cobalt ores. The Lake 
George antimony mine, situated in York County, New 
Brunswick, is the most important deposit in that province, 
and is now controlled by the Canadian International 
Corporation, of Montreal. It is the intention of the 
Canadian International to incorporate an operating com- 
pany to be known as the “Antimony Smelting & Refin- 
ing Company.” No crude ore will be shipped, and the 
company will devote its energies to the production of 
antimony regulus. The Lake George ore is stibnite, but 
native antimony is also found. 

Although the production of antimony from Canadian 
mines was first recorded in 1886, shipments have been 
somewhat erratic and production has gradually fallen 
off, largely on account of the decline in the market 
price of this metal. Ores of antimony are known to 
occur, however, in British Columbia, New Brunswick, 
Nova Scotia, Ontario, Quebec, and the Yukon, and there 
are indications of a renewal of interest which may result 
in antimony being regularly included in the statistics 
of Canada’s mineral production. 
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Comments on Present Practice at the 


United Verde Concentrator and Smelter 


Fourth Installment of a Series: Revisiting Arizona Mining Camps 


By E. H. Rosie 


Associate Editor 


operations of the United Verde at Clarkdale, I 

must take the reader back for a moment to Las 
Vegas, Nev., whose local pride has been injured by a 
statement of mine in the March 31 issue in which I said: 
“From Tintic, Utah, to Barstow, Calif., and then to 
Kingman, Ariz., one traverses 800 miles of country with- 
out a mine of importance and apparently singularly free 
from mineralization.” A reader in Las Vegas becomes 
very heated at this statement, intimating that I traveled in 
a car without windows (presumably with 39 other 
hommes) or in the “hazy atmosphere of the smoking 
compartment.” As a matter of fact, I was asleep when 
traveling through this district, and the porter did not 
awaken me to point out the important mines; all I saw 
when I awoke was a grove of joshua trees. 

Seriously speaking, of course, there is mineralization 
in this area—there is almost everywhere—but the min- 
eralization is not sufficient to lead to the current opera- 
tion of any large mines, which was the idea that I so 
imperfectly conveyed. In southwestern Utah, I know of 
no company that is now producing anything to speak of. 
In southern Nevada, along the railroad, there is, of course, 
the Pioche district, and the Goodsprings district, but 
what important mines are there? The only producing 
mines that amount to anything that I can think of can 
be named on the fingers of one hand—Bristol Silver, 
Combined Metals, Potosi, Yellow Pine, and Argentena 
Consolidated. In San Bernardino County, along the 
railway, north and east of Barstow, the only producer 
that I know of is the Vontrigger mine, north of Goffs. 
The most active of the properties mentioned produce only 
a hundred tons or so a day. 

What my correspondent has in mind is chiefly the his- 
torical record. He speaks of the El Dorado district ; the 
Bonanza King; of Calico, with a production record of 
$64,000,000 to $87,000,000; the Watterson; San Ber- 
nardino County, with a production of $200,000,000 ; and 
of the Potosi, Techatticup, 99, Yellow Pine, and Wall 
Street. I trust that due publicity has now been given to 
this area, and that it will, in time, regain its past glories 
and acquire new ones. 

John E. Lanning, chief mechanical engineer of the 
United Verde Copper Company, described the new con- 
centration plant in the E. & M. J. of Dec. 18, 1926, so 
I shall not repeat here the data there given. In opera- 
tion, the mill has been highly satisfactory, though L. M. 
Barker, the mill superintendent, is not boastful of re- 
sults, saying they have many problems awaiting a solu- 
tion. In the article mentioned, Mr. Lanning told of the 
four-way type of scoop feeders for the ball mills, which 


B event saying anything of the mill and smelter 
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were designed to eliminate scooping up of the initial 
feed. These have not been altogether satisfactory, and 
a return will be made to the standard type. The ball- 
mill drive— by synchronous motors direct-connected 
through magnetic clutches— has proved excellent. A 
marked surge in the classifier overflow was in evidence; 
these classifiers operate at 26 strokes per minute. 

To me, the most interesting thing in the plant was a 
trial-unit installation of the flotation machine built 
according to plans provided by Harry D. Hunt, of the 
Miami Copper Company. This, as most of my readers 
know, is a simple machine, in this instance 35 ft. long, in 
which air at 1 to 14 lb. pressure, freely admitted in close 
contact with the ore longitudinally along the bottom of 
the machine, lifts the pulp, which cascades over the side 
of the lifting compartment at the top. The cascade 
effect is said thoroughly to mix the air and ore particles, 
resulting in a fine dispersion of the bubbles. These then 
pass under a sloping baffle and are allowed to rise in a 
quiet chamber at the side from which the froth is re- 
moved. Provision is made for the release of surplus 
air used in lifting the pulp, but which does not remain 
in the cascaded pulp. The initial cost is low, the 35-ft. 
machine at Clarkdale costing only about $2,000, and it is 
said that for this particular installation a 50-ft. machine 
would have twice the capacity, or 600 tons, making a 
finished concentrate and tailing. The only power neces- 
sary is that used for compressing the air, and amounts 
to only about 1 kw.-hr. per ton, compared with 44 kw.-hr 
for the mechanical type of cell used in the original layout 
of the plant. Repairs also promise to be much less. 

Chalcopyrite and pyrite are the chief minerals in the 
ore. Microscopical work has shown that metasomatic 
reactions are continually occurring in the sulphides, that 
have a material effect on flotation results. O. E. Young, 
of the research staff, has recently made a special study of 
the use of the microscope in metallurgical analysis, under 
R. L. Head, of the Salt Lake Station of the U. S. 
Bureau of Mines, and some interesting results will no 
doubt be forthcoming. Tarnished chalcopyrite behaves 
much like pyrite in a flotation cell. 

The following mill data representing recent average 
practice may be of interest: 

Ore milled: Copper, 3.15 per cent; pyrite, 14; quartz, 24; 
schist, 49; sphalerite, 2; silver, 0.6 0z.; gold, 0.01 oz. 

Recovery: Copper, 94.5 per cent; silver, 84; gold, 72. In 
the tailing is rejected 35 per cent of the pyrite in the ore, 
and 96 per cent of the schist. 

Ratio of concentration: 44 to 1. 


Concentrate: Copper, 13 to 14 per cent; pyrite, 42 per cent. 
Daily tonnage: 1,200. 


Power consumption: 18.5 kw.-hr. per ton, including.2 for 
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coarse crushing, 9.5 for grinding, and 7 for flotation and 
other purposes. ° 

Fineness of flotation feed: 5 to 7 per cent +65 mesh; 15 
to 20 per cent +100; 65 to 70 per cent —200. 

Expressing the analyses in terms of mineralogical com- 
position is most effective in showing the operators just 
what is going on. The degree to which pyrite is dropped 
depends upon smelter requirements and costs. 


Trona Usep To SECURE ALKALINITY 


Instead of lime, dry calcined trona is added at the 
ball mills to make the pulp alkaline for the purpose of 
precipitating the soluble salts in the ore—largely copper 
sulphate and ferric sulphate. It costs about $18 per ton, 
f.o.b. Searles Lake, Calif., and 24 to 3 Ib. of it per ton 
of ore is required. The trona gives very selective con- 
ditions in the flotation cells, resulting in a more scanty 
froth and but little flocculation. A small amount of 
sodium cyanide—from 0.05 to 0.5 lb. per ton of ordi- 
nary black cyanide—serves to depress the pyrite, but is 
also apparently actually beneficial in floating chalcopyrite. 
Phospho-cresylic acid (Aerofloat No. 15) is added to 
the classifier overflow to the extent of about 0.16 lb. 
per ton. It is, of course, a promoter, but has some 
selective action under the conditions existing in this 
circuit, for if xanthate were used in its place, no pyrite 
to speak of would be dropped. Dropping pyrite is not 
an important matter at this mill, for the ore contains 
only about 15 per cent of this mineral, as already men- 
tioned. The cyanide is fed by the device developed by 
the American Cyanamid Company, and a simple pulley 
feeder is used for the other liquid reagents. Inclined 
channels of various sizes rest on the surface of a pulley 
a8 it revolves in a bath of the reagent, and the pulley 
speed may be adjusted as required. 

The so-called superthickeners installed at the Clark- 
dale plant, six in all, are used without the filter bed a1 
the bottom, as a sufficient amount of coarse material 
for this purpose is not available. Care must be exer- 
cised lest they be overloaded, with attendant breakage 
of gears. 

About 30 per cent of the water used in the mill is 
recovered. 

Representative analyses of a month’s work follow: 


Equiva- 


Cu SiO2 AleO3 Fe lentFeO S§S 
OREN COO. 6 cc ccc bs esac 5.35 S24 42:3 756. 226. «18.4 
Flotation concentrate.......... 14.1 3.2 2.3 33.4 42.9 38.8 
Flotation tailing............... O49 47.8 16:31 3:2 16.9 a7 


The United Verde Smelter 


In the United Verde smelter, the four blast furnaces 
are cold and deserted, though it is not just to omit men- 
tion of the excellent work done with them before 
reverberatories took their place. In these blast furnaces, 
which are 26 ft. 7 in. long by 4 ft. wide at the tuyeres, 
an average tonnage of 1,100 tons per day was obtained, 
using only 3.8 per cent coke on the charge. Of this 
charge, slightly over 11 per cent was lime, all the rest 
being copper-bearing material. This tonnage represents 
somewhat better than 10 tons per square foot of hearth 
area per day, but the low coke is, of course, the most 
startling feature, even granted that the ore is considered 
an easy one to smelt. Were the fuel much higher, blast 
furnaces would be out of the question here, as coke 
costs about $13.50 a ton. As it is without use for all 
of the waste heat, reverberatories would succumb to the 
blast furnaces; in fact, with the present equipment, 
should more furnace capacity be required than is fur- 


730 


nished by the three reverbs that are operating, a blast 
furnace would be blown in. 

The 24 roasters installed here are overloaded, all of 
the direct-smelting ore going through them after being 
crushed. This is detrimental to the dust loss, as it has 
been determined that the dust loss increases as the square 
of the tons per furnace day. The concentrates, which 
amount to about 250 tons per day, are not roasted, but 
are put through one of the roasting furnaces to mix 
them thoroughly with the proper flux. 

Thorough mixing of the reverberatory charge is held 
decidedly important. Before it ever reaches the rever- 
beratory charge hoppers, it should be as nearly homo- 
geneous as it is possible to make it, so that the furnace 
reactions may take place with maximum speed. ‘This 1s 
a point that has not had particular attention at many 
plants, logical as the reasoning may appear. The min- 
eralogical constitution of the reverb charge must also 
be considered, it being more important that the assays; 
here, the ratio of schist to free quartz has a marked 
bearing on furnace tonnage. 


MINERALOGICAL COMPOSITION STRESSED 


F. H. Parsons, smelter foreman, described to. me how 
the assays are interpreted in terms of mineralogical 
composition. The principal minerals present are chal- 
copyrite, sphalerite, pyrite, schist, quartz (available 
silica), hydrated iron, and calcium carbonate. It has 
been determined that four times the alumina percentage 
equals the amount of schist present, and there are other 
factors for determining the other mineralogical con- 
stituents. By so reporting the analyses, it is easy to 
conclude whether conditions are favorable to efficient 
operation. An effort is made, for instance, to keep the 
quartz about 19 per cent in the roaster feed, and the 
schist, 17 per cent. 

Though there are six available reverberatories at 
Clarkdale, only three were in operation, two 25x100-ft. 
furnaces averaging 875 tons a day each, and a 19x100-ft. 
furnace averaging 675 tons. An excellent grade of 
Colorado coal, powdered in Raymond equipment, is 
used, the coal containing 13,300 B.t.u. About 265 tons 
is required for the above charge, or 9 tons charged per 
ton of coal—equivalent to a heat requirement of about 
2,800,000 B.t.u. per ton. This can be improved about 
10 per cent with ample hot material. For the 25-ft. 
furnaces 97 tons of coal per day is considered about 
right for economical firing. Conventional side charg- 
ing is used. Skimming is not continuous, but is done 
as slowly as possible, occupying a little more than half 
the time. 

Inquiring as to how these slags were sampled, I was 
told that an independent sampler walks from spout to 
spout, cutting across each slag stream with a sampling 
spoon several times during a skim, and granulating the 
samples in water. These samples are occasionally 
checked by channel samples on the slag dump. This is 
usually a more difficult job than it is at Clarkdale, for 
here the molten slag is poured on a separate dump from 
the skulls, resulting in a clean face of slag. Caves in 
the dump are also avoided, and the*practice is considered 
well worth the time required for separate spotting of 
the pots. 

The furnace arch is constructed entirely of. silica 
brick, as are the walls with the exception of water- 
cooled iron plates, 4 ft. by 11 ft., with a copper tapping 
plate containing one cast-in perforated magnesite brick, 
and a water-cooled plate at the front of the furnace for 
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skimming. Two tap-holes are provided, about 30 ft. 
from the so-called front or flue end of the furnace; 
these tap-holes are about 6 ft. apart, and one is a little 
above the level of the other. 

The longitudinal section of the arched roof. of the 
furnace is straight at Clarkdale, though several of the 
Southwestern smelters retain the downward slope, 
toward the front of the furnace. Where there is ample 
cross-sectional area toward the flue end of a furnace 


with a sloping arch, apparently nothing would be gained 
by making it straight, except, perhaps, some simplicity 
of construction. Either method of construction seems 
approved practice, though care must be taken not to 
constrict the exit gas passages if maximum tonnage is 
desired. As constructed, and while cold, the center of 
the arch on the Clarkdale furnaces is 19 in. higher than 
the ends, at the skewbacks, in the 19-ft. reverberatories. 
(To be continued next week) 





The United Verde Mine, at Jerome 


Above is shown a recent view of the open pit showing shovel and haulage equipment as described in the 
April 14 issue. Below, at the left, is shown an incline cut-and-fill stope; and at 
the right, waste filling in a horizontal cut-and-fil stope. 
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Selective Lead-Zinc Flotation 


Shows Big Increase 
By W. R. INGALLS 


American Bureau of Metal Statistics 


HE increased use of the froth-flotation process and 
the introduction of the improvement therein that is 
known as selective or preferential flotation, which began 
about 1921 and became intense about 1925, has had a 
powerful effect upon the lead and zinc industries. Where 
previously the prospect had been for a continuing scar- 
city of both lead and zinc ores, there was a sudden change 
to a condition of plethora. The American Bureau of 
Metal Statistics has made a statistical estimate of the 
magnitude of these new supplies of ore so far as North 
America is concerned, and it is of course in the United 
States, Canada, and Mexico that this new process of ore 
beneficiation has found its most important application. 
United States—The totals for the United States, ex- 
clusive of the Tri-State district, are summarized in the 
accompanying table. 


Production of Flotation Concentrates, United States 
(Except Tri-State District) 


(Quantities Shown in Tons of 2,000 Pounds) 


Lead 
Year Total Lead Content Per Cent 
I re ee ee etc A alas ae ere 107,237 44,904 41.87 
SERA es aris Hees 6S dG SSS 117,405 49,131 41.85 
RS ey Seas sivid Sis ha bie aae ow 166,777 70,166 42.07 
DY re oO oie saith Sa ae 235,049 96,774 41.17 
ES Ore ee a Sens Wee ee 320,513 139,264 43.45 
CLAS ee ecu. cae eeeaee 392,220 183,047 46.67 
WOE aeE Shee GaooweadaneceeSaee 451,617 220,236 48.77 

Zine 

Zinc Lead 
Year Total Content Per Cent Content Per Cent 
I a cal oes wiotiy oS 38,433 15,311 39.84 4,457 11.60 
RACE GR ae ere = 82,121 37,116 45.20 6,105 7.43 
cn cee eas 169,496 83,778 49.42 11,181 6.60 
PN Sunt samceuss 227,955 109,005 47.82 14,368 6.30 
BB Stig ie Soak 30's 253,989 130,594 51.42 11,064 4.36 
SE See 404,485 208,834 51.63 16,722 4.13 
SUED eso cacehuses 499,706 265,146 53.06 12,293 2.46 


For 1927 there were 37 producers reporting, outside of 
the Tri-State district. The number of mines producing 
ore subject to flotation separation was larger than that, 
several of the reporting mills being operated on a custom 
basis and receiving ore from numerous mines. The 
totals are short in that the productions of Park Utah, 
Silver King Coalition, and also three or four small pro- 
ducers were not received. It is safe to say that in the 
United States, outside of the Tri-State district, there are 
fully 50 producers of zinc ore whose product is benefi- 
ciated by the flotation process. 

It may be assumed, nearly enough, that 95 per cent of 
the lead in the lead concentrate and 80 to 85 per cent 
of the zinc in the zinc concentrate are converted into 
metal. It may also be assumed that 95 per cent of the 
lead in the zinc concentrate is capable of realization so 
far as this ore goes to the process of electrolytic extrac- 
tion; a lower percentage if the beneficiation be pyro- 
metallurgical. Heretofore this new ore supply has gone 
to both those treatments, but it is to be expected that its 
destination will be increasingly toward electrolytic ex- 
traction. 

In the Tri-State district the problem of mineral sepa- 
ration is relatively simple. Regardless of technical dif- 
ferences and considerations, however, the application of 
flotation in that district has had the same effect in increas- 
ing production as elsewhere, and substantially coinciden- 
tally. The distinction may be generalized in the repre- 
sentation that, whereas in other districts the flotation 
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process has brought in ores that previously could not be 
treated, in the Tri-State district it has increased the per- 
centage of recovery from ores previously treated. Out 
of the 274 miles in the Tri-State districts, 187 of which 
have mines with known ore reserves, perhaps as many 
as 100 now have flotation apparatus. 

Returns of the American Bureau of Metal Statistics 
from the Tri-State district are so incomplete that no 
totals are offered for it further than the indication that 
its output of flotation concentrate was probably of 55 
per cent grade in 1925, of 53.5 per cent grade in 1926, 
and of 56 per cent grade in 1927. The U. S. Bureau 
of Mines reports that in 1926 a production of 403,686 
tons of gravity blende and 211,483 tons of flotation blende 
was made by 64 operators in this district. The produc- 
tion of the district in 1927 was in the aggregate less than 
in 1926, and probably was also less as to flotation con- 
centrate. So far as conversion into metal is concerned, 
the Tri-State flotation concentrate has gone wholly to 
distillers, but it has developed profound changes in metal- 
lurgical conditions. 

Canada—Statistics for this country are practically 
complete and are shown in the accompanying table. By 
far the largest producer of the Dominion is the Con- 
solidated Mining & Smelting Company, owning and op- 
erating the Sullivan mine. In connection with that great 
producer the selective process got under way a little 
earlier, on a large scale, than in the United States. This 
appears in a great increase in the Canadian production 
in 1924. Otherwise the Canadian statistics reveal sub- 
stantially the same developments as do those of the 
United States. Practically all of the Canadian zinc con- 
centrate is now consigned for electrolytic extraction, but 
the output of some small producers in eastern Canada is 
exported for distilling in Europe. 


Production of Flotation Concentrates, Canada 
(Quantities Shown in Tons of 2,000 Pounds) 


Lead 
Year Total Lead Content Per Cent 
SO ahs oe Sale Se bee Sas ne ee oe 125,879 80,822 64.21 
MER to Rh san eGt ain perc nuen is 161,103 101,908 63.26 
Gig ee guetta grey nl enero 182,895 118,243 64.65 
Fase 4 WAGE KG SNE RA OER. Sass sero 137,789 67.29 

Zine 

Zinc Lead 

Year Total Content PerCent Content Per Cent 
PE it asia Pe eib ae 127,901 55,614 43.48 6,920 5.41 
PUB Se cs corals «Seas 168,252 75,454 44.85 6,296 3.74 
SES Ss: are¥e:acciciolaw ee 206,641 93,899 45.44 6,732 3.26 
i ee ere 206,867 99,909 48.30 6,074 2.94 


Mexico—The returns from 17 operations in this coun- 
try, beginning with 1925, give the following totals: 


Production of Flotation Concentrates, Mexico 
(Quantities in Tons of 2,000 Pounds) 


Lead 
Year Total Lead Content Per Cent 
Dei a ists etal a Seton ae aloe ee ald sone 108,622 34,308 31.58 
MENS A hates baie k Seine eres tee son sees 142,160 61,124 43.00 
Pe npn See eee Calne oe 211,107 96,316 45.62 

Zine 

Zine Lead 

Year Total Content Per Cent Content Per Cent 
IMP lags eae yanes 85,308 41,693 48.87 2,305 2.70 
SU Sie cih hie ss cae 190,893 96,686 50.65 2,687 1.41 
WO aasdse eens ius 268,160 138,250 51.56 5,327 1.99 


By comparison with the Mexican official statistics, it 
appears that the totals given above are only a little short 
of the total zinc production of Mexico. Most of the 
zinc concentrate of Mexico is beneficiated pyrometal- 
lurgically, principally in Europe, but a small part of its 
ore is distilled domestically and a part is distilled in bond 
in the United States. Of the exportation of ore to 
Europe a small part goes to electrolytic extraction plants. 
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Mining and Treating 


Lead-Zinc-V anadium Ore 


in Northern Rhodesia 


By GrorGce L. WALKER 
London, England 


HE Rhodesia Broken Hill Development Company, 
Ltd., has just completed at its property in Northern 
Rhodesia the first electrolytic zinc plant to be 
erected in South Africa. This plant, supplementing its 
lead smelter and flotation concentrator previously erected, 
was designed to give the company an annual productive 


as a zinc mine has been realized for a much shorter time. 
It contains probably the richest known zinc ores occur- 
ring in large deposits anywhere in the world. The ores 
apparently are richer in combined zinc and lead than any 
others now being mined from large deposits, excepting 
only those of the Burma Corporation. 





View of open-cut workings, No. 1 Kopje. Headframes 
of the two shafts are seen in middle background. 


capacity of 15,000 to 20,000 tons of slab zinc, 3,400 tons 
of lead, 315 to 630 tons of ferrovanadium (34 per cent 
V), and 35,000 oz. of silver. All these metals, totaling 
19,000 to 24,000 tons yearly, are to be recovered from the 
treatment of only 55,000 tons of zinc and vanadium ores 
and blast-furnace slag! 

Though the Rhodesia Broken Hill property has been 
worked as a lead mine for twenty years, its importance 
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On Dec. 31, 1926, ore reserves were calculated as 
935,000 tons of oxides averaging 30 per cent zinc, 8 per 
cent lead, and 0.9 per cent vanadium oxide (V2QOs5) ; 
164,000 tons of sulphides averaging 34 per cent zinc and 
20 per cent lead ; and 38,000 tons of vanadium ores aver- 
aging 8 per cent zinc, 8 per cent lead, and 3.5 per cent 
V.O;. ‘The total of the 1,137,000 tons of ore developed 


contains over 40 per cent of marketable constituents. 
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Until less than two years ago very little effort was 
made to ascertain the extent of the ore resources. The 
greater proportion of the tonnage given in the foregoing 
was developed while searching for and mining lead ores, 
more than 25 per cent of it already being in dumps on 
the surface. Since 1916 approximately 108,000 tons of 
lead has been produced, this yielding a slag dump esti- 
mated some time ago as 204,500 tons averaging 18 per 
cent zinc, 4.2 per cent lead, and 1.2 per cent vanadium 
oxide. As there was sufficient ore developed and slag 
on hand to supply the plant being erected for more than 
twenty years, there was no occasion to hurry exploration 
work; but a campaign of electric prospecting, diamond 
drilling, and underground development is now in progress. 


rious foundations. One such deposit, known as K-19, 
was discovered by extending the deeper workings of 
No. 1 Kopje. It is all sulphide, and at last reports the 
total tonnage of ore mined from it had averaged 26 per 
cent lead and 32 per cent zinc. At the 215-ft. level this 
ore deposit has a horizontal area of 4,000 sq.ft. The core 
from a diamond drill put down 135 ft. below this point 
averaged 20 per cent lead and 30 per cent zinc, and the 
hole was stopped in ore. 

Known ore occurrences have been summarized by the 
management as follows: No. 1 Kopje, lead, zinc, and 
ranadium; No. 2 Kopje, zinc and vanadium; No. 2 
Kopje, east extension, zinc; Nos. 3, 4, 5, and 6 Kopjes, 
lead, zinc, and vanadium; No. 7 Kopje, ironstone; “E” 





The dam at Mulungusht impounds a lake 15 miles long 
and 5 miles wide 


The country rock at Rhodesia Broken Hill is dolomite. 
Laterite containing in places enrichments of vanadium 
occurs as a recent flow deposit, and one well-defined belt 
of phyllites has been discovered. Little more than this 
seems to be known of the geology at present. The ore 
deposits are described as “the result of displacement of 
the dolomite along more or less vertical bedding planes 
and fissures.” Massive sulphides are met at a depth of 
about 100 ft., though oxides, especially at the peripheries 
of the orebodies, in places go deeper. 

Most of the ore deposits now receiving attention out- 
crop prominently above the surrounding level surface 
in the form of kopjes, or hillocks, rising from 30 to 90 ft. 
One of these has been mined down and is succeeded by 
an open pit 190 ft. deep, 700 ft. long, and 300 ft. wide, 
the lead ore having been smelted and the zinc ore piled in 
dumps along side. Other deposits which do not outcrop 
occur, apparently in some numbers, as ore has been en- 
countered in unexpected places when excavating for va- 
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outcrop, northeast outcrop and Golf Course outcrop, lead, 
zinc, and vanadium ; Old Office and Old Compound out- 
crops, ironstone; Camp and Foundry outcrops, zinc; 
Aerodrome outcrop, lead and zinc. 

Though it probably would be possible to prove up a very 
large ore tonnage by drilling these several deposits, the 
policy of the company is apparently first to demonstrate 
the existence only of sufficient to warrant a substantial 
increase in the capacity of the electrolytic zinc plant. 
This done, development may be kept no farther ahead 
than economy of mining and an assured ore supply for 
the plants require, such a policy seeming to be dictated 
by the relative wetness of the mines. The normal dry- 
season pumping load is 5,000,000 gal. daily. During the 
unusual rainy season of 1925-26 this average rose to 
11,000,000 gal. over a period of six months, in conse- 
quence of which a pumping capacity of 20,000,000 gal. 
daily has been provided. 

Plant and equipment already are extensive and well 
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Hydro-electric power plant in the gorge below the 
Mulungushi dam, installed by Rhodesia Broken 
Hill Development Company 


rounded out, ranging all the way from the mining and 
treatment of ore to the manufacture of lead sheets and 
pipes at the property; and power for all purposes is 
generated at the company’s own hydro-electric plant. 
Conditions, natural and otherwise, have favored the con- 
struction work. The company owns exclusive mineral 
rights to 35 square miles surrounding the mines and 
approximately all of the surface of this area also. Situ- 
ated 143 deg. south of the equator, the property is at an 
altitude of 3,880 ft. and is comparatively flat. It is on 
the main line of railway 2,015 miles north from Cape 
Town and 1,330 west from Beira. Such coal as is used 
comes from the Wankie Colliery, 442 miles distant. Na- 
tive labor is plentiful. 

Nearly all of the mining being opencast, only two of 
the shafts so far sunk are equipped for regular produc- 
tion. Both are at No. 1 Kopje and are down to the 
225-ft. level. Cages are used for hoisting, the double- 
drum steam engines now being displaced by electric 
motors. Each shaft has four compartments, being 26 by 
8 ft. outside the timbers. Two compartments of No. 1 
shaft are used for hoisting; the others for ladderway 
and pumping. The pumps, two Boving horizontal, two 
Boving vertical, two Camerons, four Sulzers, and two 
Pulsometers, are so arranged that 11,900,000 gal. can be 
delivered directly to the surface from the lowest levels 
daily, and 8,200,000 gal. additional raised to the 150 ft. 
level sump, at which point a battery capable of delivering 
10,800,000 gal. is installed. The water is discharged to 
a race 40 miles long, which delivers it into the Msweswe 
River. 

Mining at No. 1 Kopje soon will be all underground, 
as the opencast has there reached its economic limit. 
Underhand stoping methods will be employed. An 
Ingersoll-Rand compressor delivers 950 ft. of free air 
per minute to the jackhammers used in drilling. Mining 
costs, including pumping and stripping, are calculated at 
8s. per long ton of ore. 

The smelter consists of four water-jacketed blast fur- 
naces, each of 150 tons’ daily capacity. A gravity con- 
centrator of 300-ton daily capacity was erected to in- 
crease the supply of lead charge for the smelter. It 
rendered good service, the ore being fairly coarsely crys- 
talline, the zinc concentrates from it being stacked. From 
86,757 tons of ore it recovered 35,794 tons of zinc and 
16,537 tons of lead concentrates. This mill is in two 
identical units, equipment consisting of Blake Marsden 


May 5,1928 — Engineering and Mining Journal 


crushers, Allis-Chalmers rolls, Harz jigs, Hardinge mill, 
and Wilfley tables. One unit will continue to operate, 
the other being converted to serve as the crushing and 
grinding division for the electrolytic zinc plant. 

A flotation plant, consisting of a standard Minerals 
Separation machine of 14 boxes, 150 tons’ daily capacity, 
was installed a year ago. It will be used to treat the 
slime from the gravity concentrator and for the further 
de-leading of the zinc concentrate. From the treatment 
of, the first 15,152 tons of feed averaging 21 per cent 
lead and 34 per cent zinc, this plant recovered 2,624 tons 
of concentrate averaging 64 per cent lead and 11 per 
cent zinc. The tailings contained 12 per cent lead and 
39 per cent zinc, the lead being mostly in oxidized min- 
erals. These tailings are being stored, but will be re- 
treated to recover the zinc sulphides and will then be 
leached. Flotation zinc concentrates will be roasted for 
the production of sulphuric acid, afterward also being 
leached. 

Six open hearths sinter the lead concentrates from 
jigs, tables, and flotation, granulated slag and fine oxi- 
dized lead ore being mixed with the charge. The product 
is crushed and sintered again for the elimination of the 
remaining sulphur, the secondary sinter going to the 
blast furnaces. Sinter, limestone, ironstone, and Wankie 
coke make up the smelting charge. From the lead well 
the metal discharges into a cast-iron pot heated by a 
small wood fire. A traveling bailing ladle dips the lead, 
after being drossed, from this pot and pours it into 
molds. All the slag is granulated and stacked, and the 
dross is re-treated in an old reverberatory. This lead is 
poled and averages over 99.7 per cent; that from the 
blast furnaces, over 99.5 per cent. A portion of the lead 
produced is sold to supply the South African market. 

The Mulungushi River, below its confluence with the 
Msweswe, has been developed by the Rhodesia Broken 
Hill Development Company to supply sufficient hydro- 
electric power for the mining and treatment plants. A 





The lead-rolling mill. Here lead sheets and pipe are 
made for consumption in South Africa. 


dam across a relatively narrow gorge has impounded a 
reservoir lake some 15 by 5 miles in extent. The water 
is tapped from this by a tunnel and carried into the old 
river bed below, which it follows about 14 miles to a 
service dam that diverts it to an artificial canal 2 miles 
long. At the end of this canal it drops 1,170 ft. through 
a steel pipe to the power station, which is built in a 
ravine. At first the plant was equipped to develop 
3,150 hp., but additions are raising this to 15,000 hp. 
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As will be recognized by this description, the power- 
generating possibilities are much greater than this. They 
not only will provide for a large expansion of operations 
at Broken Hill, but also a surplus which may be sold. It 
is reported that Roan Antelope Copper Mines, Ltd., will 
obtain its power supply from the Mulungushi instal- 
lation. 

Sir Edmund Davis, chairman of the company, and the 
Anglo-American Corporation of South Africa, which 
acts as consulting engineers, seem fully to understand 
the nature of the undertaking they have in hand. The 
leaching installation was preceded by extended laboratory 
and pilot-plant experimentation and tests, and the process 
to be employed—an adaptation of the sulphuric acid leach 
and electrolytic process—was evolved by the research 
staff and is covered by patents taken out by the company. 

It will be appreciated that Rhodesia Broken Hill is 
dealing chiefly with a metallurgical problem, as it has 
nothing but ore to treat, even its poorest tailings being, 
in this age of low-grade treatment, really rich ore. The 
problem is that of getting the greatest recovery possible 
at the lowest cost, of extracting vanadium as well as zinc 








and lead, and of protecting the market for ferrovana- 
dium. It is this latter fact that is responsible for the 
flexibility provided in the capacity of the leaching plant. 
The type of ores treated will determine whether the out- 
put of ferrovanadium shall be 315 tons or 650 tons an- 
nually, and when the production of this alloy is only 315 
tons, the output of zinc may be yaised to 20,000 tons. 

Pilot-plant tests indicated that 88 to 90 per cent of the 
zinc and 70 per cent of the vanadium in the ore will be 
recovered as commercial products. On smelting the res- 
idue of the leaching-electrolytic plant, it was found that 
the lead bullion contained 14 oz. of silver, or approxi- 
mately three times the silver content of the lead recovered 
in the straight smelting of ores from the mine. As the 
zinc from Rhodesia Broken Hill ores contains no cad- 
mium, it commands a high price. 

The expenditure to bring Rhodesia Broken Hill to its 
present stage of development and equipment has been 
about $10,000,000, and the shares at this writing are 
quoted at a small premium over par. It is apparent that 
the company is still in a position to expand its production 
greatly. 





Factor of Metal Price 


N APPRAISING the value of their mines as shown 

on their annual balance sheet, the directors of the 
Federal Mining & Smelting Company made the follow- 
ing assumptions, which they believed to be correct to a 
high degree of probability : 

“1. That our long experience leads to the conclusion 
that the per cent of metals in the ore reserves will con- 
tinue in the future substantially as in the past, and, 
hence, that we may fairly accurately calculate the actual 
tonnage of metals to be ultimately obtained from present 
ore reserves. 

“2. That operating costs for the next five years will 
be substantially as for the last five -years. Changes, 
either up or down, are of course possible, but there is 
no present indication. 

“3. That metallurgical recoveries will be no worse than 
in the past year. They should be, if anything, somewhat 
better, but are assumed as the same. 

“Granting the reasonable accuracy of the foregoing 
assumptions, the future prices of metals become the all- 
important factor in the valuation. Here, we enter the 
realm of distinct uncertainty. But it is customary, in 
the mining business, for engineers and others who must 
estimate the value of a mine, to assume average prices 
of metals in the future equivalent to the average for a 
reasonable number of past years. Judgment as to the 
period to be taken must often be exercised. The years 
prior to the World War are of little value in estimating 
the future of lead and zinc, because conditions of pro- 
duction in the United States have so materially changed. 
The years of the war itself are also abnormal. After care- 
ful consideration, a ten years’ period was decided upon. 
But this would include the last year of the war. To avoid 
this, a nine years’ period, 1919-1927, both inclusive, has 
been used in making the valuation for 1927. This 
period includes years of both low and high average 
prices, and the average of the period is believed to be 
indicative of post-war conditions. At the end of the 
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in Valuation of Mines 


year 1928, it is planned to add the experience of that 
year, and thereafter to value the mines on the basis of 
average prices of lead and zinc realized for the preceding 
ten-year period. The silver content is not as important 
a factor as lead and zinc, and its price was more radically 
affected by the war and by the Pittman Act purchases 
immediately following the war. In its case, your direc- 
tors have believed it wiser to use the average price of 
silver for a period of ten years, eliminating the period 
of the war and the four years following the war, and 
have taken the average price of silver for the four years 
1924-1927, both inclusive, and the six years 1908-1913, 
both inclusive. With the passing of each year, the prices 
of the earliest year previously used will be dropped and 
those of the year just completed added. 

“Your board of directors has used, and now plans 
continuing to use, the prices of metals actually received 
by your company. The average prices used in making 
the valuation for Dec. 31, 1927, are: 


Lead, per Zinc, per Silver, 
. 100 Pounds 100 Pounds per Ounce 
PE RRCOR TUORG, oi ssn eee eeeayes $7.05 $6.54 $.586 
These compared with prices on 
DGG) Si TGST Sasi cunenes 6.50 5.65 575 


“While the method of valuation above described repre- 
sents the best judgment of your directors and operating 
staff, it must be borne in mind that it is based upon 
assumed prices of metals for the future. If, in the 
future, lower prices prevail, this valuation will be too 
high; if higher prices, it will be too low. 

“In making the calculations, thé total expected profit 
has not been reduced to its present worth value, for the 
reason that it is believed that any discount will be more 
than offset by the discovery of additional ore reserves. 
Our valuation is based upon our estimate of known and 
probable ore only. What is now classified as ‘possible 
ore’ has not been taken into account, but will probably 
prove to be an important asset ultimately.” 
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Efficient Operations in Chestatee District in Georgia 


By CLaup HAFER 


Mining Enginecr, Southern Pines, N. C. 





Electric-shovel loading underground. 


ing area, is one of the largest underground mining 

operations of its kind in the United States. The Pied- 
mont Corporation, operating in the foothills of the Blue 
Ridge Mountains, has converted a pyrite mine into a pro- 
ducer of commercial crushed stone by widening out and 
bringing down to track level the old shrinkage stopes so 
as to permit the use of mechanical shoveling. Besides 
the primary advantage of having nearly developed work- 
ing faces were others that facilitated the rapid opening 
up of a rock mine. 


[: NORTH GEORGIA, in the Chestatee pyrite min- 


Dumping cars at primary crusher 
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Marion machine on caterpillar base. 


The country rock here is the Roan gneiss—actually a 
fine-grained schist. It is composed of hornblende, quartz, 
and mica, and is hard and resistant. The French coeffi- 
cient is 22, which is high, ordinary rock being 10 to 15, 
with common trap somewhat higher. The trade name of 
this rock is Chestatee Trap Rock. 

Two separate underground operations are being car- 
ried on. The first is reached through the original adit, 
driven along the trend of the pyritic orebody 1,200 ft. in 
length on the 100 level. Stoping was started 900 ft. 
from the portal, the pyrite-free rock on both sides of the 


Drifting with R 72 I.-R. drills 











vein being broken, leaving mammoth chambers that stand 
without the use of timber. The stopes average 50 ft. in 
width, with a maximum of 70. The height is 80 ft., 
and the length depends on the surface contour. 

A top sawtooth cut, 7 ft. high, is drilled by I.-R. R-72 
machines column mounted and benched with DCR-23 
Jackhamers back of the advancing cut. Benches are 
advanced 5 to 6 ft. every round and carried 10 ft. high. 
Gelatin, 30 to 40 per cent, is used; holes are “volley” 





Hydro-power plant on the Chestatee River 


fired by delay exploders, and blockholing is nearly 
negligible. 

The broken rock is shoveled by a Marion 21 electric 
shovel, with standard boom, into 3-yd. dump cars, hauled 
by 4-ton, General Electric, battery locomotives. Two of 
these are in service. The trains pass through the tunnel 
900 ft. to the crusher pit, 100 ft. from the portal. 

The second opening is several hundred feet downstream 
from the first and nearer to the river. A tunnel 200 ft. 
long leads to stopes that are being advanced to the south- 
east. Eventually this will communicate with the original 
opening. The same system of breaking, loading, and 
tramming is in use here, with the exception that a Thew, 
type O electric shovel, is in service. 

Trains from both places dump directly into a 42 by 
48-in. Traylor jaw crusher, belted to a 150-hp. slip-ring 
motor. The crushed rock falls on a 36-in. conveying 
belt and is carried a distance of 435 ft. to the 750-ton 
storage bin, with a rise of 110 ft. Under this bin and 
fed directly from it are two Blake jaw crushers, dis- 
charging their product directly to a 30-in. inclined belt. 
Two similar inclined flights follow this,.which feed the 
primary screens, of which there are two 42 in. by 8 ft. 
Stephens-Adamson revolving screens with dust jackets. 
The oversize is passed over a magnetic pulley to a 4-ft. 
Symons cone crusher, which is giving marked satisfac- 
tion, then returned by the same system of belts to the two 
screens. Undersize from screens goes over two Universal 
vibrating screens, where it is washed and sized into two 
commercial sizes and screenings. 

Finished product is conveyed to cars on a track adjacent 
to plant or to stockpile by belt conveyors or launders. 
The stockpile can accommodate 10,000 tons, from which 
rock is loaded into railway cars by a one-yard clam-shell 
track crane. 

Power is generated by damming the Chestatee and by 
an auxiliary steam plant. A wooden crib. dam 300 ft. in 
length and 30 ft. high forms a reservoir two miles long. 
The storage capacity is limited, however, as water is taken 
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from the crest of the dam. It flows through 600 ft. of 
ditch, to a wooden penstock directly over two 400-hp. 
Leffel turbines, discharging into concrete draft tubes. A 
total head of 40 ft. is obtained. One turbine is directly 
connected to a 335-kw. alternator. The other wheel is 
belted to an I.-R. Imperial, type 10 compressor and to 
a Worthington triplex pump, which supplies water for 
washing rock and for fire protection. The auxiliary 
steam plant consists of two 250-hp. marine-type water- 
tube boilers, hand fired with coal. These furnish steam 
for a 500-kw. G. E. turbo generator. This plant is for 
emergencies and to supplement periods of low water in 
the river, generally the dry months of late summer and 
autumn. A warehouse, a fairly equipped machine shop 
and drill shop, employing a Sullivan class A sharpener 
and an I.-R. 25 oil furnace, complete the mine plant. 
Part of the equipment here has been adapted from that 
used in mining and milling pyrite ore; but lately the new 
crusher and conveyor were installed, and the plant was 
almost entirely rebuilt, which has doubled capacity, now 
estimated around 750 tons per 10-hour day. 

The corporation owns its own railroad, 10 miles of 
standard-gage track, to Clermont, on the Gainesville & 
Northwestern Railroad, which provides outlet for general 
distribution at Gainesville, via the Southern Railway and 
the Gainesville Midland. The great bulk of the product 
is consumed in road and highway construction and in 
building construction in general. 

The mine tract contains about 900 acres, presumably 
underlain with rock of commercial quality and providing 
a reserve for many years, assuming that economic con- 
ditions permit of working only from the present floors. 
Overburden in this region varies from a few feet to 
60 ft. thick, so the underground mining does away with 
stripping. An added benefit is the avoidance of idleness 





Locomotive crane reclaiming from stock piles 


of men and equipment in rough weather, as well as 
better service generally during the entire winter. 

On the plateau back from the river, on less rugged 
terrain, is the village, company owned; also the general 
store and boarding house. The safety organization con- 
sists of heads of various departments of mine and mill. 
Meetings are held every Monday, and serious accidents 
and injuries are rare. 

The property is owned by Piedmont Corporation, of 
which A. Fillmore Hyde, New York City, is president, 
A. G. Loomis, secretary-treasurer, and G. A. Austin, 
resident manager. Nelson Severinghause, a mining engi- 
neer from Arizona, is superintendent of operations. The 
last two gentlemen have kindly facilitated and given 
valuable data for the writing of this article. 
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COMMENT AND CRITICISM 





A Metallic Mercury Myth 
Exposed 


Tue Epiror: 

Sir—I write you at the instance of 
Mr. Charles Butters, with whom I was 
recently examining a mercury property 
in Guadalcazar, State of San Luis 
Potosi, Mexico. In conversation he in- 
formed me that he, in company with Mr. 
Gould, the mercury expert of San Fran- 
cisco, expected to visit the deposits at 
Altamira, on the gulf railroad 16 miles 
north of Tampico, where mercury 
occurs in metallic form. 

I related to him that I had examined 
this property in October, 1926, and my 
account of it so impressed him that he 
thought in view of the general interest 
taken in mercury deposits at present 
that a description of the one at Alta- 
mira might be of value to the readers of 
E. & M. J. who are interested in this 
metal from a commercial or scientific 
standpoint. 

Altamira is an old town built on the 
shore of the Laguna de Champayan, or 
estuary of the Tamesi River. The sub- 
soil consists of a clay bed about 3 meters 
thick, resting on a layer of broken oyster 
shells mixed with clay about 2 meters 
thick; underneath this there is more 
clay. The whole is evidently a beach 
deposit, the broken and worn shells 
having been washed up by the waves 
into their present position. 

At fourteen places through the town 
drops of mercury can be washed out of 
the ground; the intervening spaces 
seem to be barren. The largest drops 
are found near the surface, getting 
smaller as they go down, until the oyster 
bed is reached, where little pools have 
collected in the upturned shells. 

The deposit is the more remarkable 
because it does not seem to be an iso- 
lated one, but rather to belong to a chain 
of deposits of the same class in this dis- 
trict. I was assured that eight or ten 
leagues up the lake, and again at similar 
distances north or northwest, other de- 
posits of metallic mercury have been 
found. Observe that I am careful to 
use the term “metallic” and not “native” 
mercury, for reasons that will appear 
later. 

The layman would be thunderstruck 
by such accumulations of “easy mer- 
cury,” waiting to be washed out, and 
think that he had a “gold” mine. If so 
plentiful, he will doubtless ask, why do 
not the natives wash it out of their back 
gardens? Alas! the bubble must ex- 
plode and his dreams of riches vanish 
when he knows and understands the his- 
tory of mercury in Mexico! I have 
heard of this Altamira at intervals dur- 


ing the last 30 years, but interested 
parties always “found it out” before we 
could make the trip down. 

When Mexico, or Nueva Espafia as 
it was then styled, still belonged to 
Spain, the mining of mercury ores was 
prohibited in Mexico, so as not to inter- 
fere with the market for the produce of 
the government mines of Almaden. 
Enormous quantities of the metal must 
have been shipped into the country to 
meet the demands of the rich silver 
mines that treated their ores by the patio 
process. 

I may mention that no sign is evi- 
dent of cinnabar or other mercury min- 
erals (except a trace of secondary chlo- 
ride), nor of any thermic action, in 
these clay deposits. Altamira was the 
old port—the ruins of the quay still ex- 
ist—where the ships from Spain put in. 
Tampico had not been thought of at that 
time; in fact that port was founded by 
the inhabitants of Altamira compara- 
tively recently. 

In former times the now so well- 
known iron flasks had not been invented, 
and the mercury was shipped in a more 
fragile container. Most of your readers, 
acquainted with mule or burro trans- 
portation, will know how the animals 
mill and bang each other about. One 
can look back through the vistas of the 
past and see the Spanish galleons 
anchored at the wharf, and strings of 
Indian slaves unloading the packages of 
the precious mercury. . . . A foot slips 
on the gangway and 75 Spanish pounds 
of mercury drop down to “salt” the 
muddy bottom. The remainder of the 
containers are safely distributed to the 
different “mesones” or inns, ready for 
loading the pack trains in the early 
morn. 

If not set down carefully many may 
have been broken, and one knows how 
mercury will penetrate the minutest 
crevice. Those who have dug up old 
patio floors know also that it will pene- 
trate down to a depth of 50 to 60 ft. 
in the ground. Barely daylight, and the 
pack animals are loaded. One bumps 
against another and lo! a fresh lot of 
mercury is spilled into the manure of 
the corral.to improve further the “salt- 
ing” of this valuable Altamira deposit! 
The eight to ten leagues to the next 
“depot” is a day’s journey for the pack 
train, and the mercury is again exposed 
to the dangers of unloading and repack- 
ing. Another “corral deposit,” to coin 
a new mining term! The other rest- 
ing places are all on the old pack trail 
up to the still famous and, in ancient 
times, rich mining camps of Catorce, 
Charcas, Zacatecas, Fresnillo, Parral, 
and others too numerous to mention. 
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The packers must have been careful, 
otherwise more mercury would have 
been lost in transit. This reminds me 
of a story Mr. Butters told me of the 
“discovery” of a new petroleum field, 
which was traced to a leakage in his 
fuel-oil supply pipe line concealed from 
sight in the tropical jungle. 

I am wondering whether this Alta- 
mira case is unique or whether other 
engineers have had similar experiences 
elsewhere. Anyhow, this is a peculiar 
case, and I hope will be of interest to 
your readers and possibly raise a laugh 
in some lonely camp in far-off wilds. 

W. Ernest FRANKS. 

San Luis Potosi, Mexico. 


* * *” 


The Mining Engineer and the 
St. Francis Dam Disaster 


THE Epitor: 

Sir—On my return from an extended 
Southern trip, I noticed the interesting 
editorial in Engineering and Mining 
Journal of April 14 dealing with the 
failure of the St. Francis dam in Cal- 
ifornia. The comments therein are in- 
deed pertinent. 

I have been wondering why the min- 
ing profession has not been called upon 
more extensively in connection with the 
studies of this failure. The Committee 
on Ground Movement and Subsidence 
of the A.I.M.E. is engaged in the study 
of problems involved in earth and rock 
movements, and from time to time has 
sponsored the publication of papers 
dealing with this general subject. For 
example, there is now a paper before 
the Publications Committee on the Gros 
Ventre Landslide, by W. C. Alden, 
which was read before the subsidence 
session of the Institute last February. 
George S. Rice has also made some im- 
portant contributions to this subject in 
his studies of the Turtle Mountain land- 
slide. 

It seems to me that the Committee 
on Ground Movement and Subsidence 
might well give its attention to the prob- 
lems involved in connection with the 
foundations of dams, and that the au- 
thorities concerned with these problems 
might well make use of the facilities of 
the committee in this respect. The com- 
mittee has an outstanding member, Dean 
Probert of the University of California, 
who is particularly well qualified to 
initiate such studies on the Pacific Coast. 
The committee comprises many experts 
whose views might well be sought. It 
also seems to me that the special knowl- 
edge possessed by members of the 
Ground Movement and Subsidence Com- 
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mittee is going to waste if it is not called 
upon in connection with the further de- 
velopment’ of this broad problem of 
safety of dam foundations. 

New York. H. G. Mow ton. 


* * * 


“E. & M.J.” Articles as Texts 
in German High Schools 


Tue Epitor: 

Sir—We have received a letter from 
Dr. K. Glinz, professor in the Technical 
High School in Berlin, in which he 
requests that we send him several re- 
prints of Mr. Miller’s articles on high- 
speed rolls. These articles appeared in 
the issues of Feb. 11 and 25, 1928. This 
gentleman desires to use these in his 
school work. We would like to secure 
about six copies for Doctor Glinz. 

TRAYLOR ENGINEERING & 
MANUFACTURING COMPANY, 

New York. By G. R. H. 

[We are always glad to comply with 
such a request, which should be made 
early—before spare copies are unavail- 
able.—Ebi1Tor. | 


* * * 


Rubber as a Launder Lining 


Tue EpitTor: 

Sir—In regard to the exhaustive re- 
view on “Rubber in the Mining Indus- 
try” in the issue of Jan. 14, it might 
interest readers to know that the 
ordinary plantation crepe mat laid 
down in the extension tailings launder 
of the Kamunting Tin Dredging Com- 
pany’s No. 2 dredge in June, 1923, and 
originally described in E. & M. J., is 
still in position and shows practically 
no sign of wear. Apparently, as long 
as no undue crushing or tearing strains 
are put on this material, and it is not 





subjected to much direct sun exposure, 
its length of life is so far unknown. In 
fact, it may be said that running sand 
appears to have no appreciable wearing 
effect, although, of course, this ma- 
terial cuts through even manganese 
steel very quickly. This particular 
launder is exposed to the sun, but it is 
seldom that a thick layer of water and 
sand are not running over it. 

The Wilkinson Process Rubber Com- 
pany, a local organization, is producing 
a reinforced semi-vulcanized product, 
which promises to stand up to most 
conditions of launder lining, and this 
so far is promising well in the most 
difficult position—z.e., in the screen 
oversize chute where ordinary crepe is 
entirely unsuited. 

On jig dredges, particularly, where 
there are many launders distributing 
sand, rubber has great use. 

Roy L. Natsu. 

Kamunting, Perak, 

Y M.S. 


* * * 


The Structure of a Diatom 


THE Epitor: 

Sir—Your interesting cover of Dec. 
24 reminded me of a remarkably fine 
photomicrograph of a single diatom 
from the Lower Miocene of Maryland— 
the so-called Maryland Beauty (Helio- 
pelta Marylandia). This was a particu- 
lar pet of the late Rev. Edward Huber, 
who was among our foremost micros- 
copists. 

The photoprint, which is 34 in. diam- 
eter, was made by Dr. Lewis E. Jewell, 
Research Laboratory, Eastman Kodak 
Company, by a special method of his 
own, and shows more minute detail than 
any previously made that I have chanced 
to examine. Dr. Jewell was formerly 


Photomicrograph of Heliopelta Marylandia, X 305 
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expert observer with the late Prof. 
H. W. Rowland, of Johns Hopkins, in 
his solar spectrum work. 

Baltimore, Md. A. B. BiBBIns. 


* * * 


A Matter of Courtesy 


Tue Epiror: 

Sir—A_ recent paragraph in the 
Searchlight Section of E. & M. J. 
regarding the courtesy of acknowledg- 
ing applications for positions makes me 
think of the English way. In the engi- 
neering journals published in England 
it is customary to print a final adver- 
tisement reading about as follows: “The 
Consolidated Mining Company desires 
to thank those who have sent applica- 
tions for the position to be filled and to 
advise them that an applicant has been 
chosen.” 

This is a simple way to reach all the 
applicants, equally applicable, if it is not 
desired to reveal identity. We use this 
plan and find that it is appreciated. 

Mark R. Lams. 

Buenos Aires, Argentina 


as 


By the Way 


Prehistoric Oysters 


N THE BANKS of the lower 

7 Potomac River at Wailes Bluff, 
near Cornfield Harbor, Md., may be 
seen a thick bed of oyster shells, now 
high and dry above tide level and 
covered by several feet of earth. How 
did they get there? Is it a kitchen 
midden ‘of the long ago, left by the 
Indians or their predecessors? Geol- 
ogists say no; the bed is vastly older 
than that, and the oysters lived and 
died where they now are and owe their 
present high position to changes in water 
level and not to human agency. 

This ancient oyster bed and adjacent 
deposits that include a more varied 
assortment of shells are pictured by 
W. C. Mansfield in a short report 
entitled “Notes on Pleistocene Faunas 
from Maryland and Virginia and Plio- 
cene and Pleistocene Faunas from 
North Carolina,” just published as 
Professional Paper 150-F of the U. S. 
Geological Survey. Although the oysters 
that inhabited these shells lived during 
the final stages of the “Ice Age,” the 
temperature of the sea must have been 
about the same then as today, or per- 
haps a little warmer, for Mr. Mansfield 
finds that a kind of clam that now 
flourishes in Mobile Bay then lived near 
the mouth of the Potomac River. 

In the course of his field studies 
Mr. Mansfield observed cypress stumps 
6 to 8 ft. in diameter buried beneath 
22 ft. of sea sells, sand, and clay, on 
the Neuse River below New Bern, N. C. 
He infers that the salt water of the 
ocean invaded a cypress swamp at this 
point, killed and truncated the trees, and 
deposited sand, sea shells, and mud 
upon them. This was in the latter 
part of what geologists call the Pleis- 
tocene epoch, which began perhaps 
1,000,000 years or more ago. The 
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stumps may be as much as_ 100,000 

years old. Later the sea withdrew, and 

the marine deposits were gradually cut 

through by the river until the old 

stumps, thus far well preserved by 

exclusion of air, again became visible. 
a oe 


Breaking the Monotony at a 
Mining Center 


PROGRAM of a recent entertain- 

ment arranged by the English Club 
at Rio Tinto, Spain, indicates that work 
abroad may be lightened effectively by 
co-operative effort in an endeavor to 
inject a little humor into what might 
otherwise develop into humdrum rou- 
tine. The feature of the evening in 
question was a play, “Produced by E. G. 
Lawford, formerly at the E.&M.J. Stu- 
dios, New York.” After an interval of 
fifteen minutes, “during which the bar 
will be open,” a sketch was staged, 
the characters in which, “in order of 
their disappearance,” included the part 
of the “Shop Girl,’ played by “Sta. 
Inflamacion de Jamon y Huevos.” The 
program contained a note that “The 
perpetrators of tonight’s disturbance 
disclaim all responsibility in case of 
suit for defamation of character, libel, 
or breach of promise.” The advertise- 
ments on the program satirize various 
company activities. For instance, the 
Infant Welfare Center purports to ask 
“Does your baby have pains in its stom- 
ach after a big feed of pork chops? If 
so, bring it to the Center and have its 
horrorscope taken out.” Even at this 
distance one can picture the “disturb- 
ance” sponsored with the aid of an 
ex-member of our editorial staff. More 
power to such diversions. 


* * o* 


Still Another Method 
of Prospecting 


UCH of the world’s lacteal output 

originates with the genus Bos. 
Nor is the production of milk the sole 
field in which the cow has distinguished 
herself. Mining till recently had no 
reason for holding the placid mammal 
in special regard. Today, however, it 
would seem that the bovine molar is 
destined to take its place beside the 
E6dtvos torsion balance as an aid to the 
prospector. Basis for this prediction 
may be found in advices from the 
Oregon Journal, which state that eight 
Idaho cattle, destined for inglorious 
slaughter, were granted temporary re- 
spite when it was found that their crush- 
ing equipment had accumulated ap- 
preciable amounts of auriferous ore. 
The presence of gold in a tooth is not 
a rare phenomenon of our civilization, 
but it has customarily been limited to 
the human species. It was evident that 
the particular bovines under examina- 
tion had never been subjected to dental 
supervision. The presence of the pre- 
cious metal could therefore only be ac- 
counted for if it was native to the heaths 
over which the octette had roamed. 
A gold rush to Star, Idaho, the original 
habitat of the creatures, is expected, 
for this is a grassroots proposition. 


Consultation 





Pointers on Precautions 
Against Mine Fires 


“Have you any published rules on safe 
practices calculated to minimize the 
hazard of fire in underground mines?” 


Perhaps the following suggestions, 
made in a recent paper by Dan Harring- 
ton, of the U. S. Bureau of Mines Safety 
Department, give as much good advice 
on this point as can be compressed in a 
small space: 


1. Every mine or working place in which 
more than five men work should have more 
than one opening for ingress and egress of 
both men and air. In mines reached by 
shafts more than 300 ft. deep there should 
be hoisting equipment in more than one 
shaft. 

2. Every mine (coal or metal) em- 
ploying five or more men should have 
mechanically controlled ventilation, pref- 
erably through a fan located on the sur- 
face in fireproof housing and so arranged 
as to allow of prompt reversal of direction 
of air currents in case of necessity. The 
approach to the fan from the shaft should 
be fireproofed also. 

3. No timbered shaft should act as both 
intake and return. 

4. Every opening leading from every 
shaft should have in it and reasonably close 
to the shaft a fireproof or fire-resistant 
door such that by closing these doors air 
flow to or from the shaft may be excluded 
at any or all levels in case of necessity. 
Unless this system of doors is maintained 
at all times along all timbered shafts lead- 
ing into deep mines (even if not used at 
ordinary times) there is danger of suffoca- 
tion to all or practically all men in the 
mine in case of fire in the mine and es- 
pecially in case of fire in or near the down- 
cast shaft. 

5. Ventilation doors should be solid, 
tight, and fire-resistant; they should be 
equipped with a latch to keep them closed 
in case of reversing of direction of air 
and, where made automatic, the automatic 
feature should be positive as to closing the 
door rather than holding it open. 

6. The shaft or shafts in which men are 
hoisted should be intake (or downcast). 

7. Downcast shafts should preferably be 
lined with concrete or other absolutely fire- 
proof material. 

8. Underground electrical stations should 
be fireproof and all electrical equipment 
and wiring carefully safeguarded as to fire. 

9. No open lights, smoking, torches, or 
other flame ought to be allowed in any 
mine where timber or other inflammable 
material is used or found. 


* * * 


Viscosity 


“Please explain the meaning of ‘100 
seconds Saybolt viscosity’ with respect 
to lubricants ?” 


Viscosity means that property 
possessed by all oils in varying de- 
gree by virtue of which their flow is 
retarded. It may be regarded as the 
internal friction or the resistance of- 
fered by the particles of an oil in 
sliding past one another. It is a meas- 
ure of the lubricating value of an oil. 
Viscosity is customarily measured in 
commercial practice by the Saybolt 
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universal viscosimeter, which has been 
adopted for this purpose by the Amer- 
ican Society for Testing Materials. 
This does not show the true viscosity, 
because the tube is too wide and too 
short for the real friction of the oil 
to be accurately registered. But it 
serves to classify oils in the order of 
their viscosities, according to Lockhart. 

The procedure is to take the time 
required for a certain quantity of the 
oil being tested to flow through an 
orifice of standard size under standard 
temperature conditions. Specifically 
with respect to lubricants, viscosity 
constitutes the measurement of the 
number of seconds required for 60 
cu.cm. of oil to flow through the stand- 
ard orifice at the standard temperature. 
According to the Texas Company, this 
is usually 100 deg. F. for the lighter 
products, such as engine and machine 
oil. For heavier oils, such as gear 
compounds and steam cylinder oil, 210 
deg. F. is commonly used. Therefore, 
when an oil is referred to as having 
a Saybolt viscosity of 100 seconds at 
100 deg. F., it implies that 100 seconds 
will be required for 60 cu.cm. to flow 
through the standard Saybolt vis- 
cosimeter at 100 deg. F. Viscosity 
varies inversely with temperature; that 
is, the higher the latter the more fluid 
will the average lubricant become. In 


true liquids it is inversely proportional 
to the fluidity. 


* * k 


Arsenic Determination and 
Power-Factor Control 


“If you would find it convenient to 
answer the following in your consulta- 
tion column I would be greatly obliged 
to you: 

“How is arsenic determined quan- 
titatively by distillation and titration 
with iodine and how is the iodine 
standardized with arsenious acid? Can 
this method be used for antimony? 

“What is meant by the term ‘power 
factor’ and how is it calculated?” 


According to Mahin’s “Quantitative 
Analysis” (McGraw-Hill Book Com- 
pany), the official method for the 
determination of total arsenic in paris 
green is based on the volatility of 
arsenic trichloride with steam. The 
sample is dissolved in concentrated 
hydrochloric acid in a distilling flask. 
Cuprous chloride is added to reduce 
any pentavalent arsenic. The distiflate 
containing the. arsenious chloride and 
hydrochloric acid is absorbed in cold 
water. Excess of acid is then neu- 
tralized with sodium hydroxide, sodium 
bicarbonate is added in excess, and the 
arsenic is titrated with standard iodine 
solution. The reactions will be found on 
pp. 244-45 of the textbook mentioned. 

See also Griffin’s “Technical Methods 
of Analysis,” pp. 149-51 (McGraw- 
Hill Book Company). An article in 
the February issue of Coal Age dis- 
cusses power-factor control. 
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INDUSTRIAL PROGRESS 


The Equipment Review 


OME new ideas in the design of 

furnaces, power shovels, and trans- 
portation equipment feature the week’s 
news of mining and metallurgical ma- 
chinery. A brief digest is given in the 
following : 

An electrically heated furnace, de- 
signed primarily for heating and re- 
ducing ores, but also intended for dis- 
tilling oil shales and similar applications 
where accurate control of temperature 
is desired, has been patented by F. E. 
Haich, Denver. It is covered by U. S. 





at the side of the bed. The inventor 
claims that the process of reduction, 
which takes place at 900 to 950 deg. C. 
with the proper fuel and gas conditions, 
effects a separation of iron and tin, pro- 
ducing “Standard” tin. The furnace is 
described in greater detail in the South 
African Mining and Engineering 
Journal of March 3. It is claimed that 
the reducing reaction is as follows: 
SnO, + 2C = Sn + 2CO. To effect 
this reaction, according to Mr. Cayzer, 
certain conditions in the furnace must 


An electrically heated 
furnace for distilling oil 
shales and reducing ores 





Patent No. 1,665,546. According to the 
inventor, it represents an improvement 
over furnaces previously patented by 
him. It consists essentially of a drum 
horizontally disposed and so supported 


that the angle with the horizontal may: 


be changed. it is lined with refractory 
brick, through passages in which the 
electric heating elements or wires pass. 
These elements are arranged in parallel 
and connect with collector rings at the 
ends of the drum. Air pipes run the 
length of the drum, being set on the 
inner surface of the lining in recesses 
in the brick. Ore is injected into the 
drum at one end by a hot-air blast from 
a blower, which air is heated by being 
passed through the pipes referred to. 
The finished product is discharged at 
the opposite end. The furnace is shown 
in the accompanying sketch. : 


A furnace for producing metallic tin .. 


from tin concentrate has been devised 
by William J. Cayzer, Kaapmuiden, 
Eastern Transvaal, South Africa. It 
has a revolving hearth with a cast-iron 
bedplate sloping slightly to the center, 
where vents are situated for the dis- 
charge of the recovered tin. The 
process followed uses the addition of 
carbonaceous material in proper propor- 
tion to the ore or concentrate, both in a 
finely divided state. A porous bed is 
formed on this hearth. Water- or air- 
cooled rabbles or arms above the bed 
discharge the iron contained in the mix, 
also the surplus carbonaceous material, 
into a vent immediately above the hearth 
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be maintained—namely, temperature 
control and presence of a reducing gas. 

Roasting furnaces equipped with a 
low-pressure oil burner known as the 
Mahrvel Calorizer are familiar. This 


located on the oil sleeve, in the chest 
and the nozzle. With this design, it is 
claimed, it is possible to burn the fuel 
completely without excess air or fuel. 
The burner can be adjusted to different 
fuels so as to secure the proper amount 
of air for each. A short flame can be 
produced if desired. 
Haulage, Hoisting 

The Swedish General Electric Com- 
pany, of Vesteras, Sweden, has recently 
furnished several electric locomotives to 
the Grangesberg Gemensamma Gruv- 
forvaltning, Grangesberg, Sweden. The 
locomotives work continuously on three 
shifts. The normal train consists of a 
motor and 30 cars, the total weight be- 
ing 147 tons. The motors are totally 
inclosed and are ventilated by a closed- 
circuit air-cooling system. Each loco- 
motive has two railway-type 31 hp. 
motors (500-volt, 320 r.p.m.). 

A device for lubricating wire ropes 
and cables running over drums or 
sheaves has been patented by L. G. 
Gates, Bakersfield, Calif., and assigned 
to the Standard Oil Company of Cali- 
fornia. It is covered by U. S. Patent 
No. 1,665,451, applied for in 1926. Its 
purpose is to provide simple means for 
lubricating a rope acceptably; for feed- 
ing the lubricant in relatively small 





Device for lubricating 
wire ropes and cables as 
they pass over their re- 
spective drums or 
sheaves 
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burner has been manufactured by the 
Mahr Manufacturing Company, Minne- 
apolis. The company is now intro- 
ducing a “triple-atomizing” oil burner. 
This operates on low-pressure air be- 
tween 8 and 10 oz. per square inch. 
Part of the air is induced so that the 
burner will operate on less air from the 
blower. The fuel is atomized over 
three separate and distinct knife edges, 






quantities but regularly to the rope; and 
for insuring that the lubricant will be 
applied to the inner side of the rope. 
The accompanying sketch shows the 
essential features. The lubricant is ap- 
plied at the bottom of the sheave groove 
so that it is transferred to the inner side 
of the rope by contact. Furthermore, 
the centrifugal force acting on the lubri- 
cant tends to work it out into the 
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The principal feature 
claimed for this design 
of power shovel is that 
it will permit work in 
unusually small space 
and also upon the back 








strands of the rope and to advance it up 
the sides of the groove so that it will 
be applied to the entire inner surface of 
the rope. The sketch shows the side 
elevation of a crown block of an oil der- 
rick with its sheaves and cable. The 
lubricating apparatus includes a holder 
for a supply of oil lubricant at (1) be- 
tween the runs of the cable beiow the 
sheave. A mechanism for transferring 
the lubricant periodically to the bottom 
of the sheave groove at (2) is provided. 
This mechanism may be of any suitable 
construction. It takes small quantities 
of lubricant from the bath at one extreme 
of its movement and transfers them to 
the bottom of the groove at the other. 





This centrifugal pump is self-priming 


The rotation of the wheel (3) provides 
the movement which effects the recip- 
rocation or oscillation necessary for 
feeding the lubricant on to the sheave. 


Power Shovels 


Ernest E Peterson, Carson Lake, 
Minn., has designed a power shovel 
(U. S. Patent No. 1,665,378; filed 
1924), which is intended to be operated 
in an unusually small space so as to per- 
mit rapid excavation and deposition of 
the excavated material in a suitable con- 
veyor. The design provides a chute, 
integral or connected with the bucket 
proper, so arranged that by merely tilt- 
ing the chute and bucket the load may 
be hoisted and deposited in a convey- 
ance receptacle. A further object of the 
shovel is to provide a means of operat- 
ing upon the roof as well as upon the 
front or end or sides of a restricted 
underground passage. The general de- 
sign is indicated in the accompanying 
sketch. 

A new gasoline shovel, known as the 
“Conqueror,” has been introduced by 
the Osgood Company, Marion, Ohio. It 
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is of the full-revolving type and is fully 
convertible to dragline, back hoe, clam- 
shell, and crane service. It is tractor- 
mounted. As a shovel, it carries a 
20-ft. boom, a 15-ft. handle, and a back- 
hitch type dipper. For crane service it 
carries a 45-ft. boom of the lattice bow 
type. It is operated by an 80-hp. 
6-cylinder gasoline engine. 


Pumps 


A single-stage, double-suction, in- 
closed-impeller. vertical  split-casing 
volute-type centrifugal pump, known as 
the Jennings, is being marketed by the 
Nash Engineering Company, South 
Norwalk, Conn. It has a self-priming 
device consisting of a built-in Nash 
vacuum pump mounted on a shaft which 
is connected by a flexible coupling to 
the main pump shaft. When starting, 
the self-priming device, or air rotor, 
quickly exhausts the air from the suc- 
tion piping and casing, so that full rated 
capacity is delivered without delay. No 
ejectors, hand pumps, power vacuum 
pumps, or foot valves are required. This 
device is supplied in standard sizes up 
to 1,000 gal. per minute. 


Transportation 


The Westinghouse company has de- 
veloped for main haulage purposes an 
electric locomotive which involves the 
most up-to-date engineering design. 
This is a 38-ton, 36-in. gage, 3-axle, 
6-wheel locomotive having a total horse- 
power of 399 and semi-magnetic series- 
parallel control. Forced ventilation 
is used to increase the motor capacity. 
Various improvements have been intro- 
duced. The locomotive is intended to 
haul 46 to 60 34-ton (gross weight 
loaded) cars over grades varying from 
2.37 to 5.6 per cent, a distance of 21,150 
ft. at an average speed of 84 miles per 


Features of this design 
of mine car, it is claimed, 
are strength, large ca- 
pacity and low height 


hour. It will be on exhibit at the Cin- 
cinnati Exposition, May 7-11. 

A mine car of the general design 
shown in the accompanying sketch has 
been patented (U. S. Patent No. 1,665,- 
390) by Victor Willoughby and as- 
signed to the American Car & Foun- 
dry Company, New York. Here the 
object has been to provide a mine car 
of composite structure, large capacity, 
and low maximum height, and at the 
same time make it of strong construc- 
tion and inexpensive. The plate-girder 


side-sills fastened together form a rigid 
frame for this car and are reinforced 
by gusset plates secured to the floor. 
The car is of the center-bumper type, 
having a drawbar and buffer beam suit- 





A track-shifting machine for use on 
narrow-gage roads 


ably reinforced at the coupler members 
and bumpers. Improved braking means 
have been provided. 


Haulage 


A track-shifting machine for moving 
track as narrow in gage as 36 in. has 
been introduced by the Nordberg Manu- 
facturing Company, Milwaukee. This 
is known as the Model O. For the last 
three years the company has been build- 
ing a machine for standard-gage track 
and is now introducing the new model 
to meet the demand for a machine for 
narrow gages. The principle of opera- 
tion is the same in both models. Owing 
to the smaller dimensions of the new 
machine, it has been possible in design- 
ing it to simplify the controls and de- 
crease the weight. The power unit con- 
sists of a 4-cylinder 15-hp. gasoline en- 
gine. The machine can be propelled at 
two speeds—namely, 44 miles per hour 
and 13 miles. The lifting device can 
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lift 42,000 lb. at a maximum of 15 ft. 
per minute. The frame is of 8-in. chan- 
nels with welded joints. Its width is 
5 ft. 5 in., and the length 12 ft. 1 in. 
The wheelbase is 5 ft. 5 in. 


Steam Plant 


A new form of slide rule known as 
the “fuel value computer” has been de- 
veloped by the Coal Specialties Com- 
pany, 50 Church St., New York. This 
device is arranged to make easy the 
calculation of the cost of fuel per mil- 
lion available B.t.u. when delivered cost, 
ash content, and calorific power are 
known. Based on the best of present- 
day combustion engineering practice, 
the scales are so calculated that the 
fixed charges which must be made 
against any given coal, owing to its ash 
content, are automatically taken care 
of in one setting of the scale. 

Reference to the illustration will show 
the construction of the rule. Scale A 





A “slide rule” for calculating ihe cost of 
fuel when certain factors are known 


is plotted around a series of curves 
printed on a sheet of flexible material 
on which is mounted a_ semicircular 
rider carrying scales for ash and B.t.u 
content. In use, the delivered cost pur 
net ton of coal is set on Scale A agaiast 
the ash content of Scale B. Opposite 
the calorific power on Scale C may be 
read the cost per million available 
B.t.u. By means of the computer the 
actual cost of different fuels may be 
quickly obtained. 

On the back of the computer are 
tables for conversion of cost on a gross- 
ton basis to that on a 2,000-lb. basis. 
The computer thus contains in itself all 
that is necessary to make any coal com- 
parison. Its data are said to have been 
so utilized that the results apply equally 
well for any type of boiler firing. 


Concentration 


A centrifugal machine for extracting 
gold, especially fine gold, from gravel 
without the aid of quicksilver is being 
introduced by the Logan Mining & Ma- 
chine Company, 911 New York Avenue, 
N.W., Washington, D. C. The circular 
of this company, which is the source of 
the foregoing information, does not go 
into details. 
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Miscellaneous 


Among the miscellaneous supplies re- 
cently announced is a workman’s cap 
known as the “Antaxicap,” which has 
two hooks on the front for holding the 
workman’s goggles when these are not 
in use. The goggles are furnished with 
the cap. These eye protectors may be 
attached to any style of miner’s, shop, 
or railroader’s caps. The manufacturer 
is the Wilkes-Barre Cap Manufacturing 
Company, 88 East Northampton St., 
Wilkes-Barre, Pa. 

Another device for safety purposes is 
the safety shoe made by the Lehigh 


Safety Shoe Company, Allentown, Pa. 
These shoes, it is said, are being used in 
various copper and other ore mines as 
well as in bituminous mines. The shoe 
has a safety box toe so constructed that 
it will withstand considerable pressure 
either from standing weight or from 
falling objects. No metal is used in 
building the toe, so that the wearer’s 
toes cannot be pinned fast should the 
toe of the shoe be crushed. The box toe 
used is of such construction that if 
crushed at all it is entirely crushed, in 
which case the foot can be removed im- 
mediately. The shoe is also intended 
for shop use. 





PATENTS 


‘Tuyere Exrractor. No. 1,665,135. 
April 3, 1928. G. J. Jones and E. J. 
Suren, assignors to Gramewell Blan- 
ning, New Castle, Pa. 

Wetpinc. No. 1,666,026. April 10, 
1928. Robert Applegate, assignor to the 
Ohio Brass Company, Mansfield, Ohio. 

A process of welding copper bonds to 
railway rails which comprises disposing 


| the bond adjacent a rail, heating the rail 
| and melting a portion of the bond by 


means of an electric arc, placing a 


| quantity of calcium silicon in contact 


with the molten bond metal, and melting 


| additional copper to complete the weld. 


Wetpinc. No. 1,665,461. April 10, 
1928. Henry S. Holmes, assignor to 


| Thomas E. Murray, Brooklyn, N. Y. 


In welding a pipe to the inside of a 
cylinder a method which consists in pro- 
viding a projection on the inside of the 
pipe and pressing the latter against the 
cylinder by pressure applied to the 
projection. 


MAGNESIA REFRACTORY. Nos. 1,664,- 
630-631. April 3, 1928. William Koeh. 
ler, Cleveland, Ohio. 

Two processes, one for producing 
magnesium oxide and calcium carbonate 
from raw dolomite and the other for 
producing refractory magnesia com- 
pounds from dolomite. 


Zinc Ox1pE. No. 1,664,767. April 3, 
1928. F. G. Breyer, E. H. Bunce and 
J. H. Weikel, assignors to New Jersey 
Zinc Company. 

A method of improving zinc oxide for 
rubber compounding use, which com- 
prises reducing the acidity of the oxide 
by the action of steam. 


Acip Pump. Nos. 1,665,458-459-460. 
April 10, 1928. Aladar Hollander, as- 
signor to Byron Jackson Pump Manu- 
facturing Company, Berkeley, Calif. 

These three patents cover respectively 
an acid pump, a means for packing the 
pump, and a means for priming it. 

Pipe Cutter. No. 1,665,212. April 


10, 1928. C. H. La Motte, South Por- 
cupine. Ont. 


Rock Dritts. No. 1,664,786. April 
3, 1928. Spiro Mumovich, Anyox, B. C. 
A dust collecting device for rock drills. 


Rocx Dritt. No. 1,665,497. April 
10, 1928. C. C. Hansen, assignor to 
Ingersoll-Rand Company. 


Certain improvements in an air-line 
oiler as an accessory to a rock drill. 


Wetpinc. No. 1,665,815. April 10, 
1928. Alfons Mauser, Cologne-Marien- 
burg, Germany. 

A longitudinal seam-welding machine. 


Biast Furnace. No. 1,664,832. 
April 3, 1928. W. P. Power and E. 
Lewis, assignors to the Broken Hill 
Proprietary Company, Australia. 


SINGLE Rott CrusHeER. No. 1,664,- 
877. April 3, 1928. M. E. First, as- 
signor to C. O. Bartlett & Snow Com- 
pany, Cleveland, Ohio. 


MounTING For Rock Dritis. No. 
1,665,269. April 10, 1928. Earl B. 
Lear, assignor to Ingersoll-Rand Com- 
pany. 


BULLETINS 


BITUMEN GUN.— Quigley Furnace 
Specialty Company, 26 Courtland St., 
New York. Bulletin 301. Quigley 
bitumen gun. Four pages. 


Soot BLowER—National Flue Cleaner 
Company, Inc., Groverville, N. J. Folder 
covering National soot blower for hori- 
zontal return tubular boilers. 


PULVERIZER — George F. Pettinus, 
1206 Locust St., Philadelphia. Four- 
page bulletin. The Centripact pulverizer 
for hard materials. 


CoTTRELL PRECIPITATION — General 
Electric Company, Schenectady, N. Y. 
Bulletin GEA-916. Electric apparatus 
for use with Cottrell precipitation proc- 
ess. Sixteen pages. 


INDUSTRIAL NOTES 


R. D. Nuttall Company’s commercial 
activities will be handled in the future 
by and through the parent company— 
namely, the Westinghouse Electric & 
Manufacturing Company. J. E. Mul- 
len, formerly assistant sales manager of 
the Nuttall company, will be in charge, 
with offices at the Nuttall plant at Pitts- 
burgh. 


H. D. Savage has been elected presi- 
dent of Combustion Engineering Cor- 
poration, New York, succeeding Joseph 
V. Santry. Mr. Savage was vice- 
president for many years. George T. 
Ladd has been elected vice-chairman of 
the board. 
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Summary 


66 J T IS to the interest of the state 

to render possible the recovery 
of at least a considerable percentage 
of the gold remaining in the Sierras,” 
the commission appointed by the 
Commonwealth Club to investigate 
hydraulic mining in California has 
reported. Page 748. 


* * * 


Postmasburg manganese deposits 
in South Africa may be developed by 
the Union government in its program 
of fostering a South African steel 
industry. Page 751. 


* * * 


Verdict by jury favors Argonaut 
Mining in the suit started by Ken- 
nedy Mining for $1,500,000 for dam- 
age in the fire of 1919. Page 746. 


* * * 


Additions to surface structures at 
the North Lily will facilitate an in- 
increase in production at that silver- 
lead property in the Tintic district of 
Utah. Page 747. 


oe 


Tamarack & Custer will abandon 
its mill on Canyon Creek, in the 
Coeur d’Alene district, and divert ore 
shipments to the Hercules mill, at 
Wallace. Page 749. 


* * 


British tin interests are seeking to 
stimulate use of the metal, and 
thereby increase price, by propa- 
ganda. Page 751. 


* * 


Construction of the surface plant 
at the Frood mine of Mond Nickel 
is to be started soon. Page 746. 

x ok Ok 


New York section of the A.I.M.E. 
hears Professor Taggart discuss flo- 
tation on April 25. Page 750. 


* * * 


Microscopic work at the laboratory 
of the Intermountain station of the 
Bureau of Mines is an invaluable aid 
to the metallurgists in the Salt Lake 
Valley district. Page 747. 


NEWS 


OF THE WEEK 


Tariff Commission to Investigate 


Tungsten Production Costs 


Increased Bauxite Imports Result From Higher Mining Expense 
in Arkansas—Potash Development by 
Government Urged 


By PauL Wooton 
Special Washington Correspondent 


N INVESTIGATION into the costs 
of tungsten production in the United 

States and in China is to be undertaken 
by the U. S. Tariff Commission in 
accordance with the Oddie resolution, 
which has been approved by the Senate. 
The Senate took this action after Sen- 
ator Oddie had explained that the pro- 
ducers of tungsten in this country had 
faced unfavorable conditions since the 
enactment of the present tariff law in 
1922. At that time, he explained, there 
were very large stocks in the country as 
a result of the surplus built up during 
the war. Tungsten could be sold at a 
price which could not be met by do- 
mestic producers. Production was sus- 
pended until 1925, when stocks became 
low enough to warrant the reopening of 
the low-cost mines. The delivery cost 
on tungsten imported from China was 
reduced, however, with the result that 
the domestic operators could make no 
profit. Some production was continued 
in the expectation that the internal dis- 
orders in China might cut off that 
source of supply. Senator Oddie 
pointed out that despite the facts noted 
heavy imports have continued and that 
domestic production must cease unless 
a higher rate of duty can be applied. 
With that in view he introduced the 
resolution which has just been approved. 

The investigation will be under the 
immediate direction of F. Morton Leon- 
ard, the mining engineer who heads the 
Tariff Commission’s section handling 
minerals. Although the number of 
producers of tungsten in the United 
States is small, the task involved pre- 
sents difficulties because of the compli- 
cated accounting work which will have 
to be done. It seems certain that no 
foreign field work will be necessary, as 
exact information is available as to 
prices being paid for the imported 
product. 

Steadily increasing imports of bauxite 
are accounted for by observers in Wash- 
ington as being due partly, at least, to 
Arkansas’ severance tax and to the in- 
creased cost of mining there. Condi- 
tions surrounding production are so 
much more favorable in British Guiana 
and in Dalmatia that it is feared that 
more and more of our requirements will 
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come from those sources. In addition, 
probabilities favor large production, in 
the not distant future, from India, Nyas- 
saland, and the Gold Coast. For these 
reasons it is felt that every effort must 
be made to free domestic producers from 
any umnecessary burdens, such as a 
severance tax. 

Testimony in favor of the develop- 
ment of potash deposits in the United 
States was presented at the meeting of 
the House Mining Committee on April 
27 by J. H. Hedges, assistant to the 
director of the U. S. Bureau of Mines, 
and by Dr. George R. Mansfield, of the 
U. S. Geological Survey. Both appeared 
in connection with the bill introduced 
by Representative Winter, of Wyoming, 
which seeks to authorize an appropria- 
tion for the extension of exploration 
work to be carried on jointly by the 
Bureau of Mines and the Geological 
Survey. 

In the course of his remarks, Mr. 
Hedges called attention to the fact that 
the cost of potash in this country in- 
creased from $33.75 per ton to $288.45 
per ton in the war period, because of 
the cutting off of the foreign supply. 
Dr. Mansfield gave a brief description of 
the areas where potash occurs. He said 
that the Salt Lake desert brines contain 
2 per cent of potash. “These brines,” he 
continued, “are similar to the German 
brines, and would possibly yield mag- 
nesium chloride.” He also asserted that 
the commercial production of potash in 
this country is entirely feasible. 

— 


” 


Management Recommends 
Enlarging Montana- 
Idaho Mill 


The management of Montana-idaho 
Mines recommended the enlarging of 
the company’s mill at Spring Hill to a 
daily capacity of 400 tons at the recent 
annual meeting. The mill now handles 
175 tons a day. Arrangements to 
remedy the power difficulties at Winston, 
Mont., have been made. It is expected 
that operations will be started soon on 
the East Pacific Mine, at Winston. 
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New Mines Building 


at University of Utah Nears Completion 


Structure Will Provide Necessary Additional Laboratory Space 
for Research Department and Intermountain Station 


of the U. 8. Bureau of Mines 


APID progress is being made in the 

erection of the new mines building 
at the University of Utah, the corner- 
stone of which was laid with appro- 
priate and interesting ceremonies on 
Oct. 7 of last year. 

Erection of the building was made 
possible by the Legislature of the State 
of Utah, which at its last session not 
only increased the appropriation for the 
research work that the university is 
carrying on in co-operation with the 
U. S. Bureau of Mines, but also appro- 
priated $45,000 for the construction of 
this building to provide additional neces- 
sary laboratory space required by the 
department of mining and metallurgical 
research of the university and for the 
work of the Intermountain Station of 
the Bureau. 

The action of the Utah state legis- 
lature is attributed particularly to the 
foresight and efforts of the  uni- 
versity authorities, the mining com- 
mittee of the Salt Lake Chamber of 
Commerce, the Utah section of the 


| Jury Decides in Favor of 
Argonaut in Kennedy Case 


Suit. for $1,500,000 Damages as a Result 
of Fire in Argonaut Mine in 1919 
Ends in Defendant’s Victory 


FTER deliberation of one and three- 

quarter hours, the jury in the suit 
of Kennedy Mining & Milling vs. 
Argonaut Mining for $1,500,000 dam- 
ages rendered a verdict in favor of the 
latter. The trial, which was held in 
Jackson, Calif., from April 16 to 30 be- 
fore Judge C. P. Vicini, resulted from 
damage done by the fire in the Argo- 
naut mine in March, 1919. 

Warren Olney, of San Francisco, at- 
torney for the Kennedy company, opened 
the case by describing the methods used 
by the Argonaut company to ex- 
tinguish the fire. He said that both 
mine shafts were sealed when the fire 
was discovered and the mine filled with 
carbon dioxide gas. It was left in this 
condition for a week, reopened, and 
the fire area isolated by bulkheads. It 
is claimed that the fire was permitted to 
burn for more than ten months, with 
the result that it spread to the Ken- 
nedy mine, which immediately adjoins 
it. No opening statement was made 
by Argonaut. 

W. E. Downs, of Sutter Creek, 
Calif., testified to the positions of both 
mines and described conditions from a 
model. E. Higgins gave testimony 
about the methods used in extinguishing 
the fire. Ben Sanguinetti testified to 
the revival of the fire and the necessity 
for bulkheading. Webb Smith, superin- 
tendent of the Kennedy; Alex Rose, 


746 


American Institute of Mining and 
Metallurgical Engineers, and influential 
members of the mining industry of the 
various mining districts tributary to 
Salt Lake. 

The building, which is situated just 
east of the metallurgical building, where 
it will form an integral part of the 
mines group of buildings on the north 
side of the campus, will comprise three 
stories. On the first or ground floor, 
in addition to furnace, storage, and 
supply rooms, a machine shop and 
smoke and mine rescue laboratories will 
be installed. Microscopic and ventila- 
tion laboratories, two lecture rooms, ahd 
three offices will be located on the 
second floor. About one-third of the 
top floor will be used for a technical 
library, the remaining space providing 
quarters for gas fuel and hydrometal- 
lurgical laboratories, a drawing room, 
and two offices. 

The building will be completed and 
ready for occupancy about July 1, it is 
expected. 


Joseph Phelps, and William Sinclair, 
all described mine conditions. James 
Spiers, former superintendent of the 
Kennedy, gave estimates of the loss re- 
sulting to the Kennedy company because 
of the conditions created. 

W. S. Kelsey, who was superintendent 
of the Argonaut at the time of the fire, 
testified in detail to the measures taken 
by the Argonaut company to check the 
spread of the fire into the workings of 
the Kennedy mine. Kelsey also testified 
that, prior to the flooding of the Argo- 
naut mine, the Argonaut company 
offered to put the fire under control in 
the Kennedy mine at the expense of the 
Argonaut, the offer being refused. He 
also stated that the Argonaut mine was 
flooded to prevent the bottom of the 
mine filling up with débris that would 
have resulted if the Kennedy started 
flooding first. A number of other wit- 
nesses were also called to testify for the 
defense. 

The fire in the Argonaut mine in 
1919 caused the shutdown of both mines 
until May, 1921, when they were un- 
watered and subsequently reopened in 
the fall of 1921. In 1922 a second disas- 
trous fire occurred at Argonaut, in 
which 47 men lost their lives. 

—m—. 
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U.S. Zinc to Add to Smelter 
at Amarillo, Tex. 


An addition to the United States Zinc 
Company’s smelter at Amarillo, Tex., is 
to be constructed, increasing the capac- 
ity of the plant about 15 per cent. At 
present the smelter employs about 300 

men. 


Frood Plant Construction 
to Start Soon 


Shaft Sinking to 3,000 Level Completed 
—Diamond Drilling Shows Large 
Orebody at Sudbury Basin 


ORK is now under way in prepara- 

‘ion for the erection of surface 
plant and buildings on the Frood prop- 
erty, in the Sudbury mining area of 
northern Ontario, following completion 
of shaft sinking to a depth below 3,000 
ft., which was accomplished a few 
weeks ago. The building and equip- 
ment to be installed will form a neces- 
sary adjunct to the huge underground 
campaign and heavy development of the 
Frood mine, scheduled to be brought to 
fruition in 1931 by the International 
Nickel Company. Concrete foundations 
for most of the surface buildings have 
been poured. All the equipment for the 
largest mine shaft in Canada is now on 
order, including two hoists with drums 
12 ft. in diameter by 74-ft. faces. The 
ore hoists will be separate from the 
hoist for lowering and raising men and 
supplies. The ore hoist will take a 10- 
ton load, and will be driven by a direct- 
current motor of 3,200 horsepower. 
Measurements of the shaft are 28 ft., 
2 in. by 16 ft., outside the timbers. 

The possibilities of the Sudbury 
Basin Mines have been considerably 
improved as a result of diamond drill- 
ing both east and west of the original 
discovery. The original discovery was 
also proven by diamond drilling, which 
indicated a body of ore similar to that 
on the Errington mine of the Tread- 
well Yukon Company, over a length of 
approximately 500 ft. Recently a hole 
was drilled about 1,500 ft. to the west, 
and a good intersection was obtained. 
Another hole was then drilled ap- 
proximately 1,000 ft. to the east. This 
has just been completed and has cut 
ore of commercial grade. This indi- 
cates that ore persists over a length 
of at least 3,000 ft., and the proba- 
bilities are that further drilling will 
show more ore. 

The accuracy of electrical surveys 
on this ground has been demonstrated. 
and according to the electric surveys 
there are other indications two or three 
miles away which are equal to if not 
better than the area proved by diamond 
drilling. 


—to— 


Only One Mining Man Cap- 
tured by Nicaraguan Rebels 


Dispatches to New York newspapers 
have disclosed that in the raid of rebels. 
supposedly allied with the Sandino 
forces, on two American-owned mines 
in the Pis Pis district, only one Amer- 
ican was captured. Early reports said 
that George Marshall was killed, but 
the more recent dispatches say that he 
is safe, though in the hands of the 
raiders. One report even says that he 
is working the La Luz mine for them. 
Mr. Marshall was assistant manager of 
the La Luz. All the other foreigners at 
the mines escaped safely, including two 
Americans and one Englishman. 
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Microscopic Work Valuable 
To Operators 


Investigations of the U. S. Bureau of 
Mines Result in Increased 
Mill Extraction 


By H. D. KeItser 
Assistant Editor, Salt Lake City 


ESEARCH work carried on at the 

microscopic laboratory of the Inter- 
mountain Station of the U. S. Bureau 
of Mines is rapidly becoming an in- 
creasingly important factor in the metal- 
lurgical practice of the district. In sev- 
eral instances results obtained have 
enabled operating companies to reduce 
their mill losses appreciably, with a 
resultant greater recovery of valuable 
minerals in the ores treated. It is also 
apparent that, although the use of the 
microscope in solving metallurgical 
problems is just being developed, its 
application will soon be considered essen- 
tial in the further development of both 
ore-dressing and smelter methods. 

In the course of the microscopic in- 
vestigations at the station, which are 
in charge of R. E. Head, microscopist of 
the U. S. Bureau of Mines, it was found 
that knowledge regarding the minerals 
in many ores now being treated is lack- 
ing; that is, numerous companies are 
treating ores in order to make mineral 
separations and are not fully advised 
regarding the minerals that occur in 
their ores. It is therefore evident that 
they do not know the exact nature of 
the minerals that are being lost in their 
tailings, inasmuch as such losses are re- 
ported in percentages of metal obtained 
by chemical analysis. Recent investi- 
gations have established this fact with 
regard to a certain class of oxidized lead 
ore. The ores in question contain a 
considerable portion of their lead con- 
tent in the form of plumbojarosite, a 
mineral that is little known and is not 
readily recognized by the average oper- 
ator. These ores also contain varying 
amounts of lead carbonate and lead sul- 
phate, and attempts to effect their recov- 
ery were based on the assumption that 
the lead content was present as lead car- 
bonate and lead sulphate. In conse- 
quence, the treatment applied was based 
on the utilization of the higher gravity 
possessed by these two minerals and the 
possibility of utilizing sulphidizing 
agents and effecting their recovery by 
flotation. Results obtained by this type 
of treatment were poor and in no in- 
stance did they comply with the re- 
quirements of commercial practice. Fail- 
ure to secure the desired results in this 
particular operation was due primarily 
to the presence of a mineral whose ex- 
istence had not been known. Further- 
more, silver losses in the type of ore 
described had always been much higher 
than those of the lead and could be 
directly traced to the existence of 
argentojarosite, a mineral that was 
thought to be of rare occurrence. 

The investigation carried on by the 
Bureau established the fact that both 
plumbojarosite and argentojarosite are 
of relatively common occurrence and 
exist in abundance in ores of some local- 





The Dividend terminal of aérial 
tramway nearing completion 


North Lily to Increase 
Production Soon 


RECTION of surface structures is 

being pushed at the North Lily 
property, in the Tintic district, in Utah, 
so that regular operations on an in- 
creased basis may be started early in 
May. Underground development is pro- 
ceeding at the same time between the 
600 and 900 levels, where considerable 
drifting and raising is being done pre- 
paratory to stoping. 

The large Nordberg electric hoist, 
serving the 65-ft. steel headframe and 
900-ft. four-compartment shaft, is in 
operation, and the installation of the 
Ingersoll-Rand compressor unit has been 
completed. Rapid progress is also being 
made on the 2,800-ft. aérial tramway 
connecting the 400-ton capacity loading 
pockets at the shaft with the shipping 
terminal on the D. R. G. & W. spur at 


Dividend. This tramway will have a 
capacity of 50 tons an hour and will be 


‘supported by eleven intermediate towers. 


Ore will be conveyed from Dividend in 
steel cars of 70 tons’ capacity to the 
Tooele plant of the International Smelt- 
ing Company for milling and smelting. 

Surface buildings near the shaft in- 
clude the hoist and compressor house, 
a roomy and up-to-date change house, 
a two-story office building, a warehouse, 
and blacksmith and carpenter shops. An 
area south of the shaft is being graded 
for the erection of employees’ residences. 

To date about 32,000 tons of high- 
grade lead-silver ore containing some 
gold has been mined on the property and 
hoisted through the shaft of the adjoin- 
ing Tintic Standard mine. Operations 
at the North Lily are in charge of J. S. 
Finlay, mine superintendent. 





The 65-ft. steel headframe from 
rear of the change house. The 
400-ton storage bins and terminal 
of aérial tramway are beyond 
headframe. 





ities. This work shows emphatically 
the necessity for a microscopic study 
of oxidized lead ores prior to treatment, 
to establish a knowledge of the min- 
eralogy of the ore. It also indicates 
that the ores of lead containing large 
amounts of plumbojarosite and argento- 
jarosite are not amenable to treatment 
by either gravity or flotation methods. 
In an examination of a complex ore 
that has just recently been completed, 
the microscope showed that slightly finer 
grinding would liberate a considerably 
greater portion of the locked lead and 
zinc minerals. Tests made on this ore 
following the information gained from 
the microscope resulted in the reduction 
of the 15 per cent zinc content in the 
lead concentrate to 6 per cent, and also 
lowered the lead content of the zinc 
concentrate from 3.5 per cent to 2 per 
cent. Putting this procedure into actual 
mill practice will result in a material sav- 
ing to the operating company, will elimi- 
nate the penalty for zinc in the lead 
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concentrate, and also lessen the waste 
of zinc. 

A careful study was also made of tail- 
ings from one of the Utah Copper Com- 
pany’s mills to determine the percentage 
of each copper mineral that was being 
lost in the tailings. This work involved 
the microscopic examination and meas- 
urement of about 30,000 individual min- 
eral particles, but resulted in data that 
have been of great value to the company 
in its milling operations. 


Quicksilver Producers Take 
Over Oregon Property 


The Force quicksilver mine, near Gold 
Hill, Ore., has been taken over by a 
Washington corporation known as the 
Quicksilver Producers. A 100-ton ca- 
pacity modern rotary furnace will be 
erected on the property, which consists 
of nine mining claims. It was operated 
before the war. 
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Report to Commonwealth Club Favors 
Hydraulic Mining in California 


Commission Appointed to Investigate Believes Riches 
Can Be Extracted From the Sierras Without 
Injury to Agriculture 


N APRIL 19, 1928, Walter Stalder, 

chairman of the section on mineral 
resources of the Commonwealth Club 
of San Francisco, reported the results of 
an investigation to determine facts about 
the improvement of hydraulic mining in 
California. The investigation was be- 
gun in the fall of 1927, and many phases 
of the problem were examined. Both 
Mr. Stalder and his associations have 
rendered an important public service. 
The report which was presented at 


the regular meeting of the club is as 
follows: 


To the Board of Governors, 
Commonwealth Club of California. 


Careful consideration of the papers pre- 
sented on the question of resumption of 
hydraulic mining in California and of the 
discussion thereon leads your section and 
sub-section on Mineral Resources to pre- 
sent the following conclusions : 

That it is to the interest of the state to 
render possible the recovery of at least a 
considerable percentage of the gold re- 
maining in the gravels of the Sierras, pro- 
vided this can be done without prejudice to 
the interests of the farmers and others in 
the valleys, or to the public interest in 
maintaining the rivers in a navigable con- 
dition. The resolution of the section on 
Harbor Development effectively clears the 
latter proviso, and we think that it has 
been well established during the course of 
our discussions that the débris can, within 
limitations prescribed by the Débris Com- 
mission, be stored behind dams of modern 
construction. The contention of the op- 
ponents to rehabilitation that material 
other than natural erosion products will 
pass over the crest of such a dam after the 
remaining storage has filled with such 
natural erosion products, we think is erro- 
neous and untenable. 

The benefits arising from the limited 
and regulated resumption of hydraulic min- 
ing are general: The miner will benefit 
directly to the extent of his possible profits 
from operation, to which he is entitled. 
The farmer will benefit, for a temporary 
period at least, by the storage of the 
natural erosion products, which otherwise 
pass unimpeded during flood periods, and 
in addition the farmer, in common with 
other lines of business, will benefit from the 
increased market created. Labor will bene- 
fit, as will the community at large, by in- 
creasing employment, and the common- 
wealth will benefit by the addition to the 
nation’s wealth. It seems inconceivable 
that all this potential wealth should con- 
tinue to be locked up indefinitely in the 
hills. There seems, therefore, to be a com- 
munity of interest that will justify the 
state in aiding, at least to the extent of 
standing the cost of engineering investiga- 
tions, in order to assist in putting this in- 
dustry back on its feet. 

Much of the argument of the opponents 
has been directed toward attempting to 
show that hydraulic mining cannot be 
carried on at a profit (though this argu- 
ment is illogically coupled with the ex- 
pressed fear that if once started it will 
never be stopped until all the available 
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gravel is washed). It seems to us that this 
is a matter for the miner to determine. 
It has been conclusively shown that there 
are large bodies of gravel already stripped 
which can be effectively washed by modern 
methods at a profit, given a sufficient water 
supply and provided cost of storage of tail- 





Atlas Mining to Resume 
Work in Crosscut Tunnel 


TLAS MINING, of Wallace, 

Idaho, is preparing to resume 
operations in the long crosscut 
tunnel near Mullan, which the 
company completed last year. 
This tunnel is 7,000 ft. long. The 
Atlas property is a consolidation 
of the Carbonate Hill, Idaho 
Giant, Boulder Creek, and Horse- 
shoe properties, all of which had 
been more or less developed. On 
the Carbonate Hill a very promis- 
ing showing of lead-silver ore had 
been found drifting from the bot- 
tom of a shaft 400 ft. deep, this 
work having been done under 
the management of W. Earl 
Greenough, mining engineer, and 
it was through Mr. Greenough 
that the Atlas consolidation was 
subsequently effected and the long 
crosscut driven. The most im- 
portant disclosure in the crosscut 
was the Carbonate Hill vein, 
which was intersected about 3,000 
ft. west of the Carbonate Hill 
shaft. The purpose now is to 
drift east or toward the Carbonate 
Hill shaft on this vein, which 
will explore it at considerable 


depth below the bottom of the 
shaft. 





ings is not excessive. It is evident, how- 
ever, that storage cannot be provided by 
construction of dams for this purpose alone. 
Otherwise, such dams would have been 
built already, under the provisions of the 
Caminetti Act. 

This leads us to a consideration of the 
various purposes a dam may serve. In the 
case of water storage a constant head is not 
maintained, and the draw-off is from the 
bottom. Such a dam provides a reservoir 
of water which can be utilized as needed, 
either for power or merely for flood con- 
trol, by turning the water back into the 
channel to empty the reservoir. Most of 
the dams already built in the Sierras serve 
one or more of these purposes, and dams 
built in the future primarily for flood con- 
trol would be of this same general purpose. 

Now, it is manifest that débris cannot be 
stored behind such a dam without defeating 
the purpose for which it is built: The 
storage would be reduced and the opera- 
tion endangered. 


The Bullard’s Bar dam was built with an 


entirely different purpose in view—viz.: to 
supply water under constant head for 
power purposes, and to sell débris storage 
behind it in order to minimize the invest- 
ment. Such a dam must be kept full to 
serve its purpose, and serves no purpose of 
water storage or flood regulation, as the 
flow over the top is always that of the 
normal flow of the stream. It is with this 
type of service that we are concerned. A 
combination of the two types is of course 
possible, in which the lower portion serves 
for débris storage and the upper for water 
storage, with the draw-off at or near the 
bottom of the upper portion. 

Now, the total available storage in the 
canyons of the Sierras is limited. It has 
been estimated that were the entire capac- 
ity utilized for flood control it would at 
best take care of about one-seventh of the 
mean annual runoff. The question for the 
people of California to decide is how the 
remaining storage capacity can best be 
used to their greatest benefit. This ques- 
tion is too large for this committee to 
attempt to decide. 

One of the points stressed by the pro- 
ponents of rehabilitation is that some at 
least of the hydraulic pits will ultimately 
serve for water storage to an extent at 
least equivalent to the stream storage used. 
Such storage will be of more permanent 
value than the equivalent stream storage 
could possibly be, as it provides for storage 
of waste waters that otherwise will be -lost 
in run-off, with no filling up by products of 
natural erosion. These waters will be 
made available for use both for power 
and subsequently for irrigation at a period 
of scarcity. A double duty can thus be 
secured for power purposes, as not only 
will the height above the stream be utilized 
in available head, but the water thus freed 
will be used again at the dam for addi- 
tional power, and at lower levels for irri- 
gation, thus benefiting everyone concerned. 

It seems to us that the solution lies in 
the development of these projects by 
private enterprise in those areas where the 
holdings or consolidations are of sufficient 
size, and which possess financial ability to 
do so, along similar lines to those under 
which the Bullard’s Bar dam was con- 
structed, in which both power and débris 
storage are the considerations. In those 
areas, however, where there is a multiplic- 
ity of ownerships, we recommend that the 
state and/or federal government can justifi- 
ably and should assist in the engineering in- 
vestigations and possibly in the building of 
such dams. Review by most eminent legal 
talent is to the effect that governmental 
participations will not impair the right of 
injunction by anyone who may be injured 
by such operations. In either case, private 
or governmental construction, the project 
would be under the jurisdiction and regula- 
tion of the California Débris Commission 
under the authority of the Caminetti Act 
as contemplated in that act. 

Regarding plans for financing, it is likely 
that with those projects which can be de- 
veloped by private capital with a view to 
power development primarily and of débris 
storage secondarily, there will be no need 
to ask for governmental aid in building the 
necessary dams, but for other projects it is 
suggested as a financial solution of the 
problem that when a hydraulic miner or a 
group of hydraulic miners can demonstrate 
to the California Débris Commission by 
satisfactory business guarantees with reput- 
able power purchasers for water power and 
(or) irrigationists for water and (or) a 
fair charge for storing hydraulic mining 
débris, that a dam for hydraulic mining 
débris and these or other accessory pur- 
poses will amortize itself in 25 years with 
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interest at 5 per cent, then the United 
States government advance all funds for 
the purpose of constructing such dams. It 
is suggested further that all such funds be 
derived from royalties from United States 
government lands in the State of California, 
accruing or accrued under the provisions 
of the mineral leasing act of Feb. 25, 1920. 
All funds so provided are suggested to 
be considered as appropriations by Congress 
to fulfill the provisions of the Caminetti 
Act of 1893. Respectfully submitted, 
WALTER STALDER, chairman; WaLter W. 
Brab.ey, J. W. Crossy, Aspor A. Hanks. 


Otto von Geldern, representative of 
the Sutter County agriculturists, pre- 
sented a report in opposition, in which 
he requested that the Mineral Resources 
Section do not commit itself to the com- 
mittee’s report (quoted before). He 
claimed that hydraulic mining in limited 
quantities cannot be made profitable, if 
the sponsors of rehabilitation have to 
bear the burden of the cost of restrain- 
ing the débris. He objected to sub- 
sidized hydraulic mining. Referring to 
the proposed Narrows dam, he stated 
that it would be ultimately filled with 
débris and any further contribution must 
run over the dam. He advocated reserv- 
ing the Narrows dam for water storage, 
and said: “The main point at issue to 
which the argument had sifted before 
this section is whether the enterprise is 
financially sound. If not, it should not 
be recommended by the committee. We 
take the position that hydraulic mining 
should not be subsidized.” 

Abbot Hanks on behalf of the com- 
mittee reviewed the historic status of 
hydraulic mining and showed how the 
mineral industry through the proceeds 
derived under the federal leasing system 
was making large financial returns to 
the State of California and that from 
such funds direct aid to the mining in- 
dustry should come. 

J. D. Stewart made a strong argu- 


ment for the hydraulic miner. Otto von 
Geldern argued for the agriculturists. 
R. T. Develin spoke of the undying op- 
position of the agriculturists and the 
“slickens” problem. C. M. Eye ex- 
pressed the opinion that co-operation of 
agriculturist, miner, and power interests 
would be mutually advantageous. A. H. 
Hewitt said that the term hydraulic 
mining has no charm for any agricul- 
turist or horticulturist in the Sacra- 
mento. Valley. Lloyd L. Root, state 
mineralogist, spoke for the miners. 
William Hann Hall urged a restrained 
policy. C. A. Worden espoused the 
agriculturists. H. C. Cloudman made 
a plea for the miner, and C. E. Grunsky 
spoke in the interests of the general 
public. The meeting was attended by 
about 125, among whom were many 
mining men, several engineers, and 
others from agricultural sections. 
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Empire Zinc Will Build 
Mill in Red Cliff District 


: IS reported that Empire Zinc will 
build a new mill in the Red Cliff dis- 
trict of Colorado to replace the mill that 
was destroyed by fire last year. The men 
engaged in the mill have been used in 
development work, which has resulted 
in the blocking out of sufficient ore to 
feed a mill for a considerable period. 
Empire Zinc is controlled by New Jer- 
sey Zinc. 

Wolf Tongue Mining, a tungsten pro- 
ducer in the Boulder district, started a 
mill of 25 tons’ capacity on April 25. 
It supplants the old mill that burnt last 
year. 

Golden Cycle Mining & Reduction has 
found it necessary to add to its present 
mill building at Colorado Springs. The 
remodeling will cost about $50,000. 


Mayflower-Old Colony Is 
Driving Long Crosscut 


at 1,700 Level 


T Mayflower-Old Colony the ex- 

ploratory crosscut, at a depth of 
1,700 ft., is opening a territory in which 
no previous work has been done. The 
project is considered highly important 
for this reason. The area is extensive, 
and it is believed that a lode of com- 
mercial value will be found. Already 
the crosscut is 3,500 ft. from the shaft. 
To date, a number of lodes have been 
cut, but none has carried copper in com- 
mercial quantity. The crosscut will 
open the wide belt between the St. Louis 
amygdaloid and the Kearsarge lode. 
Work is being economically pushed, as 
the drift requires no timbering. No 
fault conditions have been encountered, 
the strike and dip of all beds cut during 
the past year have been normal in 
geologic structure. 

Enrichment in copper with depth in 
the Quincy mine now is being shown 
to the north of No. 6 shaft in the 87 or 
bottom level. The main Pewabic vein, 
which recently was cut, is heavy in cop- 
per the full dimensions of the drift, top, 
bottom and sides. The lode is wider 
than usual, the drift being approxi- 
mately 74x74 ft. The drift may be the 
top of a new and highly important en- 
richment. Main lode at this point shows 
the same characteristics of enrichment 
found in the East lode in the bottom of 
No. 2 shaft. 

This is said to be the first time in 
the long career of Quincy that the Main 
vein has evidenced such a pronounced 
change in copper content, and the 
widening formation also is considered 
highly significant. The Pewabic bed 
has been increasing in copper content 
with depth. 





Tamarack & Custer to Abandon 
Its Mill on Canyon Creek 
for Hercules Mill 


AMARACK & CUSTER, operat- 

ing the Tamarack mine, in the 
Coeur d’Alene district, will soon divert 
its ore from the Tamarack mill to the 
Hercules mill, at Wallace, Idaho. At 
present, the outlet of the mine is at the 
head of Nine Mile Canyon and the mill 
is on Canyon Creek. Ore is delivered 
to the mill by a cable tramway, two 
miles long. Recently, in the course of 
development between the Mammoth tun- 
nel, which opens on Canyon Creek, and 
the upper workings, a new oreshoot was 
discovered which has been proved to 
contain sufficient ore to assure a pro- 
longed life for the mine. Connections 
are now being made between the lower 
and upper workings with a view to mak- 
ing the Mammoth tunnel the permanent 
operating outlet, thus enabling the aban- 
donment of the long tramway. Delivery 
cf ore from the opening of Mammoth 
tunnel to the Tamarack mill, however, 
would require the construction of a rail- 
road high line up to the bins, an ex- 
pensive undertaking. As the Hercules 
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Tamarack & Custer’s mill, in the Coeur d’Alene district 


mill at Wallace, 5 miles away, is not 
operating at capacity, the management 
evidently decided that it would be more 
satisfactory to send the ore to that plant 
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rather than incur the expense required 
to deliver to the Tamarack mill. Both 
the Tamarack and Hercules companies 
are controlled by the Day interests. 
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New York Section, 


Professor Taggart 


ROF. A. F. TAGGART, of Colum- 

bia University, spoke on “Flotation 
Fundamentals,” at the April meeting of 
the New York Section, A.I.M.E., held 
Wednesday evening, April 25, at the 
Machinery Club. The size of the audi- 
ence indicated the timeliness of the sub- 
ject as well as the popularity of the 
speaker. 

Professor Taggart attacked his sub- 
ject in direct and logical fashion. Be- 
ginning with the early experiments of 
Elmore, he outlined the nature of the 
phenomena observed in each of the basic 
stages of progress in the flotation proc- 
ess. With the aid of a few blackboard 
sketches, Professor Taggart advanced 
an explanation of the various flotation 
phenomena. The lifting force of the air 
bubble as affected by contaminants 
(flotation agents) in the bubble film, 
differential wetting of sulphide and 
gangue particles, the action of colléct- 
ing and frothing agents, and other sim- 
ilar phenomena were included in the 
topics discussed. The value of the 
frothing agents was held to be a func- 
tion of their solubility and their hydro- 
carbon content; and connection exists 
between the merit of a collecting agent 
and its relative insolubility, the inclusion 
in its formula of a reduced element, and 
a hydrocarbon. He explained that 
virtually all of the better-known collect- 
ing agents of the present time contain 
a low valence sulphur atom or a tri- 
valent nitrogen atom, with a relatively 
insoluble hydrocarbon, but some success 
has been had in replacing the S or N 
atom with a selenium base; and experi- 
ments have been conducted with some 
other metal and semi-metal bases, with 
prospects of ultimate ‘success. In con- 
nection with the action of the inorganic 
modifying compounds, less was said to 
be known than of the seemingly more 
complex organic chemical compounds. 
Professor Taggart expressed the belief 
that the action of the modifying agents 
could be largely attributed to their abil- 
ity to modify or prevent the formation of 
slime coatings on the sulphide faces. 
Also, the rapidity with which sulphide 
minerals oxidize in water has not been 
fully appreciated. Perhaps the most 
difficult feature of the situation to ex- 
plain satisfactorily is the contradictory 
effects secured by some of the better- 
known modifying agents, such as lime 
for example, in different ore pulps. 

Chairman Sidney Rolle called on 
R. C. Canby, E. H. Robie, and J. M. 
Callow to discuss the subject. Mr. 
Canby stated that he had been a close 
follower of flotation for nearly twenty 
years, but after listening to Professor 
Taggart he felt as though he belonged 
in the beginners’ class. E. H. Robie, 
associate editor of Engineering and 
Mining Journal, who receritly visited 
the important flotation plants in the 
Southwest, promised that in future is- 
sues of the Journal he would have much 
to say regarding current practice. He 
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A.I.M.E., Hears 
Discuss Flotation 


mentioned the growing tendency in the 
larger operations to depend on delicate 
adjustments of alkalinity, and the new 
organic chemical reagents, in securing 
a higher degree of sulphide selectivity 
in their flotation operations. 

J. M. Callow added to the discussion 
from a sentimental and emotional stand- 
point, as he expressed it, in preference 
to an attempt to add further comment to 
Professor Taggart’s valuable contribu- 
tion to the technology of the subject. 
Mr. Callow took exception to the deci- 
sion of Justice Bourquin in the Metals 
Recovery vs. Anaconda patent litigation 
suit, with particular reference to that 
part of the decision quoted in the edi- 
torial in the April 7 issue of E.&M.J., 
entitled “Minerals Separation Has a 
Touch of Adversity.” In the opinion of 
Mr. Callow the work of Perkins was 
not given the credit it deserved by the 
Court in the above-mentioned case. Be- 
fore Perkins, modern flotation was truly 
oil flotation; after Perkins, reagent or 
chemical flotation would be the more 
fitting designation, he argued. 

Altogether the meeting was very en- 
joyable as well as instructive, although 
many of those present expected a more 
detailed discussion of the trend of actual 
operations in the field. 
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Mariposa County, Calif., 
May Witness Revival 


T A MEETING in New York two 

weeks ago, final details were carried 
out in the organization of the Fremont 
Grant, Inc., a Nevada corporation which 
owns all the property of the old Mari- 
posa Estates, in Mariposa County, Calif. 
This old property is situated on what 
is known as the southern portion of the 
Mother Lode. Development of the 
mineral prospects on the property will 
be under the charge of Dwight E. 
Woodbridge, of Duluth, Minn., who has 
been retained as directing engineer. ° 

Mariposa Estates has had a long and 
interesting career. Originally a “float” 
grant from the government of Mexico 
to its last administrator of the province 
of Alta California, it was purchased by 
General John C. Fremont about the time 
of the brief independence of California. 
In 1856 Fremont had decided just what 
lands he wished to inclose within the 
boundaries of the 74 square miles con- 
tained in this grant, and received a 
United States patent to the tract, in- 
cluding 12 miles along the Mother Lode. 
The presence of thousands of placer 
miners washing out gold no doubt as- 
sisted the genera! in his selection. With 
the aid of United States troops, he was 
able to evict an army of them. 

For a long time mining was carried 
on extensively, although the owners of 
the grant changed frequently. About 
$20,000,000, it is estimated, is the value 
of the gold extracted from the produc- 
ing mines. The Princeton mine was 
operated to the depth of 1,600 ft., and 





at that depth it was still in ore. Alto- 
gether is is said there are not fewer 
than 60 different locations on the grant 
where ore of commercial quantity has 
been worked. 

Most of the mines have been idle for 
many years. Fremont Grant will re- 
open some old and gradually develop 
new deposits. 
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Continued Activity at Hyder 
Results From Stock Boom 


ONTINUED ACTIVITY is noted 

near Hyder, Alaska, in the Port- 
land Canal district, partly as a result 
of the boom in mining stocks in Van- 
couver and Victoria, B. C. Amalga- 
mated Mines, Ltd., has been organized 
in Vancouver to take over and develop 
the holdings of Hyder Lead Mines, 
which consist of the Alaska Comstock 
group. Lead and silver, with some zinc, 
are the metals present in the ore. The 
Border and Virginia groups, on Salmon 
River, have been acquired by Winnipeg 
interests. Another Hyder company, 
Titian Gold Mining, is starting active 
development of the ten claims that com- 
pose the property. Gold and silver occur 
in the ore. 

H. W. Watson, of Juneau, has pur- 
chased a plant with which to develop his 
placer holdings at the junction of Mon- 
tana and McGinnis creeks, in the Eagle 
River district. The ground will be 
tested for dredging. 

A three-stamp mill is being installed 
at the gold-quartz property of Clyde 
Brenner, in the Turnagain district, 
Kenai Peninsula. The gold is said to 
be free-milling. The new mill of the 
Ethel mine, on Mineral Creek, west of 
Valdez, is expected to be in operation 
by June. alli 
Blasting Powder Accidentally 

Kills Man at Mond Nickel 


Joseph Doni was killed instantly and 
Hurkart Haryzuki was severely injured 
on April 26 when a bag of blasting pow- 
der accidentally exploded at the Levack 
mine of the Mond Nickel Company, in 
the Sudbury district of northern Onta- 
rio. The men had just ignited a fuse 
on the 700 level and retired to what 
they considered a safe distance when the 
bag of powder was exploded in some un- 
explainable manner. They were hurled 
a distance of more than 30 ft., and were 
caught under a large rock which had 
been dislodged. Haryzuki is expected to 
recover. wii 

Fairbanks Exploration Ships 

Third Dredge 


Parts for the third dredge constructed 
for Fairbanks Exploration by the Beth- 
lehem Shipbuilding Corporation were 
shipped to Alaska from San Francisco 
on April 20. The dredge will be erected 
on Goldstream Creek, in the Fairbanks 
(Alaska) district. It is expected that 
the two dredges now under construction 
will be ready for operation in July and 
there will be a sufficient working sea- 
son to begin operations. 
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Johann esburg Letter 


By Owen LETCHER 
Special Correspondent 





Postmasburg Manganese Field, 
With High-Grade Ores, 
Elicits Attention 


JOHANNESBURG, Marcu 28, 1928— 
Several companies and syndicates have 
been formed in Johannesburg to acquire 
and operate the manganese deposits of 
Postmasburg, in the Cape Province. 
One of the big mining companies of the 
Rand, the Consolidated Goldfields, some 
time ago secured an option over one of 
the properties in the district, but did not 
exercise it. It is generally assumed that 
the absence of railway facilities—there 
are none within 100 miles of the dis- 
trict—has been the greatest obstacle. 

Within the last week or two, how- 
ever, a more favorable future for the 
field has appeared by reason of the sub- 
mission of a draft railway agreement 
and the visit of two well-known iron 
and steel authorities, Charles P. Perin, 
of Perin & Marshall, New York, and 
R. A. F. Chantrein, a Belgian consult- 
ing engineer. Mr. Chantrein visited the 
property of the Gamagara Manganese 
Corporation on behalf of an important 
Belgian group which holds an option on 
the property. Satisfactory reports on 
this property have already been made by 
Sir Robert Kotze, former Government 
Mining Engineer. On the farm Klip- 
fontein, belonging to the Gamagara com- 
pany, a 9-mile stretch of high-grade 
manganese has been opened up by nine 
shafts sunk to an average depth of 14 ft. 
This deposit is on the projected line of 
the railroad and is favorably situated 
for early developments. 


HE QUESTION of transportation 

is all important. It is considered 
probable that the Union government 
may enter the field itself. The govern- 
ment appears intent on establishing a 
steel industry under government con- 
trol, in which event it might desire to 
develop the Postmasburg ores for use 
as an alloy. R. O. Nel, a member of 
the geological survey, has been on an 
official visit to the fields on behalf of 
the government and the Gamagara com- 
pany. <A form of draft agreement has 
been submitted by the general manager 
of the South African Railways to all the 
manganese companies, which would 
guarantee a certain tonnage of ore for 
the proposed railroad. 

One of the most serious crimes in 
South Africa is the selling or pos- 
session, without a license, of unwrought 
gold. This is commonly known as illicit 
gold buying—or “I. G. B.” The fact 
that it is still practised, despite all pre- 
cautions, has been revealed by a sen- 
sational theft of gold from the Sub Nigel 
mine and the detection of the criminal. 
The provision of locked screens over 
amalgam plates and corduroys has 
greatly reduced pilfering recently, but 


that “I. G. B.” is still indulged in is 
evident. One method of disposing of 
illicit gold is to acquire a small mine 
somewhere in a remote district. Prob- 
ably the mine in question proved a dis- 
tinct failure under previous owners. 
The new syndicate, however, steps in, 
and almost immediately produces quite 
astonishing quantities of gold. Usually 
this gold comes originally from the Main 
Reef series and not from the mine, 
which may be situated hundreds of miles 
from Johannesburg. 

The use of flotation for the ores of 
the Murchison Range, in northern 
Transvaal, is understood to be under 
consideration. These antimonial, aurif- 
erous ores of the Murchison have from 
time to time produced substantial quan- 
tities of gold, but production has not 
been steady, because of the metallurgi- 
cal difficulties. In southern Rhodesia 
Cam & Motor gold mine has made a dis- 
tinct success of the treatment of ores 
containing gold in association with 
antimony. 


Mexico City Letter 


By W. L. VAIL 


Special Correspondent 








Railroad Building Increases 
Exploration Work in 
Northern Chihuahua 


Mexico City, Aprit 23, 1928.—The 
opening of the Kansas City, Mexico & 
Orient Railroad from Marquez to the 
Rio Grande, at Ojinaga, Chihuahua, in 
the early summer is stimulating ex- 
ploration work in the northeastern 
part of that state. Plans have been 
made to continue construction to Al- 
pine, Tex., where the road will connect 
with existing lines. Several conces- 
sions have been applied for to work old 
placer grounds. A group of New 
Orleans promoters has recently taken 
over the old Lepanto mine, and expecta- 
tions are that operations will be re- 
sumed soon. 

The latest report to the stockholders 
of La Borda Antigua is not very en- 
couraging. With the exception of the 
Carmen de Virgenes vein, it is reported 
that this property, near Tlalpujahua, 
Michoacan, is exhausted. Since 1912 
the Borda mines have produced 204,000 
tons of ore, valued at 4,308,782 pesos. 
More than 900,000 pesos was spent in 
the same period in exploration. 

A new mining zone has recently been 
opened at Campos, in the Moctezuma 
district, Sonora, and an automobile road 
for tractors is being constructed into 
the heart of the new field. 

The Cia. Minera Explotadora y Beni- 
ficiadora de Guanajuato, one of the 
largest concerns in that important camp, 
has notified the authorities of its in- 
ability to continue operations without 
loss under present conditions. The 
usual permission will probably be 
granted, as it is evident the application 
for closure is well grounded. 
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Tin Interests Hope to Raise 
Price of the Metal 
by Propaganda 


Lonpon, Aprit 17, 1928.—There is 
renewed interest in the tin market, both 
as regards the metal and the shares of 
the producing companies. Those who 
desire a higher price, and if. possible a 
stabilized price, are trying to draw at- 
tention to the uses of the metal. It is 
pointed out that there is no substitute” 
for tin, and they are trying to stimulate 
its uses by propaganda of the style used 
in America in connection with copper 
and brass. I understand that a tin ex- 
hibition will soon be held at the Royal 
Horticultural Hall. John Howeson is 
again trying to arrange some kind 
of control or co-operation among the 
various producers of tin in the British 
Empire. 

The $20 shares of the Patifio Mines 
& Enterprises Consolidated, a company 
incorporated under the laws of the State 
of Delaware, have been introduced to 
the London market at about £5 15s., it 
being stated that the total area of min- 
ing properties owned at Dec. 31, 1926, 
was 8,721 acres. The ore reserves at 
Dec. 31 last are given as 1,231,091 
metric tons, assaying 4.74 per cent, equal 
to 58,346 tons of fine tin. The average 
cost, not including depreciation, per long 
ton of fine tin last year was £148 
per ton, and the ‘average sale price 
£261 14s. 


EPORT of the Chemical & Metal- 

lurgical Corporation, Ltd., for 1927 
has just been issued. Despite unfavor- 
able weather last year, good progress 
has been made with the erection of the 
company’s works on the Manchester 
Ship Canal, the first unit, the hydro- 
chloric acid plant, working throughout 
the year without interruption. The 
second unit, the roasting furnaces and 
sulphuric acid plant, is virtually com- 
plete, and will be in operation in a few 
weeks’ time. Remaining units of the 
plant are under construction. The first 
portion of the platinum-copper-nickel 
plant is nearing completion and will be 
brought into operation soon. The com- 
pany has been working a pilot plant at 
the Stratford Works and has obtained 
high recoveries of platinum-copper- 
nickel at low costs. Prof. J. G. Lawn, 
representing the Barnato group, has 
been elected to the board of directors of 
the corporation. 

Several weeks ago I mentioned the 
platinum deposits in Sierra Leone, dis- 
covered in May, 1926, by the Director 
of the Geological Survey, Major 
N. R. Junner. His recent investigation 
enabled him to state that the platinum- 
bearing area is about 40 square miles in 
extent, and that the deposits, which are 
alluvial, are likely to be of considerable 
importance. 
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A. G. MACKENZIE, of Salt Lake City, 
was in New York recently. 

CorNELIUS F. KE.tey left for Europe 
on April 28 on the “Olympic.” 

J. A. Fronock, vice-president and 
managing director of the Crystal Copper 
Company, recently visited Montana. 

F. J. Day and C. W. Newron have 
been elected to the board of directors of 
Montana-Idaho Mines Corporation. 


W. Oscoop, assistant state geologist 


.of Michigan, recently visited Wallace, 


Idaho, to examine mining properties 
there. 

J. Crarr Evans, of Denver, vice- 
president of the Denver Fire Clay Com- 
pany, is in New York on a short busi- 
ness trip. 

Harotp L. PuHILiips, an English 
mining engineer, is now in charge of 
the development of the Empress mine, 
in Arizona. 

Sypney H. Batt, of the firm of 
Rogers, Mayer & Ball, of New York, 
has left for a month’s professional trip 
in Canada. 

RALF R. Woo ey, of the U. S. 
Geological Survey, Salt Lake City, has 
been ordered to Washington, D. C., for 
several months. 


Davin Draper, consulting geologist in 
the Transvaal, recently received the hon- 
orary degree of doctor of science from 
Witwatersrand University. 

VeRNoN L. Mattson, mining engi- 
neer with Norrie & Tower, visited New 
York recently after a professional trip 
through the South Atlantic states. 


B. W. Dyer and J. J. Bourourn, of 
the Conservation Branch, U. S. Geolbgi- 
cal Survey, Salt Lake City, are on a 
month’s trip inspecting properties in 
Arizona. 

A. L. Lasse, metallurgical engineer 
of American Smelting & Refining, left 
Salt Lake City on April 23 to spend 


three weeks at the El Paso (Tex.) plant 
of the company. 


B. B. THayer, vice-president of Ana- 
conda Copper, recently inspected the 
company’s workings in Montana, and 
will probably go to Utah before return- 
ing to the East. 

W. B. Daty, general manager of 
mines of Anaconda Copper at Butte, 
is taking a month’s vacation, visiting 
the larger cities of the East, Middle 
West, and South. 


L. S. Cates, vice-president and gen- 
eral manager of Utah Copper, returned 
to his Salt Lake City headquarters on 
April 28 from a month’s business trip 
to New York City. 


Jack CAMPBELL has been engaged to 
take charge of active development at the 
claims of the Ramon Gold Mining 
Syndicate in the Cold Lake district of 
northern Manitoba. 

N. H. Jensen, of the ore-purchasing 
department of the International Smelt- 
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Personal Notes 


ing Company, has returned to his Salt 
Lake City headquarters from a trip 
through the Southwest. 

CHARLES McCrea, Ontario Minister 
of Mines, addressed the annual meet- 
ing of the Winnipeg Board of Trade on 
April 20. He described the mining 
laws of Ontario in detail. 





_Stan_y A. Easton, of Kellogg, Idaho, 
vice-president and manager of the 
Bunker Hill & Sullivan Mining & Con- 
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STANLY A. 


EASTON 





centrating Company has been elected 
one of the eleven delegates to represent 
Idaho at the national Republican Con- 
vention at Kansas City on.June 12. 





Cuar_es Lasse, who for some time 
has been connected with the mechanical 
department of the United Verde Copper 
Company, recently left for Death Valley 
Junction, Calif., where he owns a mining 
property. 

ALLAN J. ANDERSON, who superin- 
tended the operations of United Verde 
Extension at Rouyn before Mining Cor- 
poration of Canada took over the claims, 
is now manager of the properties of 
Amulet Mines, Ltd. ' 

Henry T. Lone is retiring from 
partnership in the firm of Lewis 
Lazarus & Sons, of London. This 
firm has recently formed an American 
branch to be known as Lewis Lazarus 
& Sons, of New York, Inc. 


J. Epwarp BerG, mining engineer 
and assistant superintendent of the 
Morning mine, in the Coeur d’Alene 
district, has recently been appointed 
superintendent of the Page mine. Both 
mines are owned by Federal Mining & 
Smelting. 

Warp A. MILLER has been appointed 
vice-president of the Vanadium Corpo- 
ration of America. He was formerly 
New York sales manager of Midvale 
Company, of Philadelphia, in charge of 





the district comprising New York, New 
England, and Canada. 

Dr. J. E. HAwLtey is in charge of the 
survey of the Sepawe Lake area, one of 
ten geological parties sent out by the 
Ontario Department of Mines. Dr. 
E. M. Burwasu is to investigate the 
Fort Hope area, on the Albany River, 
and Dr. W. S. Dyer will have charge 
of investigations along the Moose River. 

WILii1AM F, Haypben, consulting min- 
ing engineer, is recuperating at his 
home in Salt Lake City from injuries 
received in an automobile accident re- 
cently. At the time of the accident Mr. 
Hayden was en route to Phoenix, 
Ariz., from the Twin Peaks mine, near 
Wilcox, Ariz., which he had been 
examining. 

W. H. Earp.ey, assistant manager of 
United States Smelting, Refining & Min- 
ing, delivered a lecture on ore buying 
before the mining students of the Uni- 
versity of Utah on April 21. C. A. 
LEMKE, assistant superintendent of the 
company’s Midvale plant, gave a talk 
on ore concentration before the same 
group on April 28. 

Car_ Haypben, recently elected to the 
Senate from Arizona, has been made a 
member of the Mines and Mining Com- 
mittee. Senator Hayden was born in 
Arizona and has kept in close contact 
with copper mining, the basic industry 
of his state. He was one of those who 
negotiated a settlement of the differences 
between the copper producers and the 
Bureau of Internal Revenue in regard 
to the regulations governing the calcu- 
lation of taxes. 


Wa ter A. RuKeEyser, consulting and 
mining engineer of New York City, has 
just returned from the Southwest, where 
he supervised the construction of two 
reduction plants in Arizona and Cali- 
fornia. Mr. RuKeyser was recently 
appointed special lecturer in the depart- 
ment of geology, Princeton University. 

Cyrit W. Knicut, formerly of the 
Ontario Geological Survey and for sev- 
eral years geologist of Nipissing Min- 
ing, recently resigned from the Nipissing 
company and has organized a company 
called Cyril Knight Prospecting, Ltd. 
The directors of the company include 
Fraser D. REID, manager of Coniagas 
Mines; H. C. McCrosxey, formerly 
manager of McKinely-Darragh; Mr. 
Knight, and JAMEs RICHARDSON, of Win- 
nipeg. The company will conduct ex- 
ploration work, chiefly in the Patricia, 
northern Manitoba, and Northwest Ter- 
ritory mining fields. 
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OBITUARY 


VERNON S. Roop, general manager of 
Utah Apex Mining at Bingham, Utah, 
died at Saranac Lake on May 1. 

Austin) JoHN ATKIN, who_ had 
charge of important mining ventila- 
tion work in South Africa, died in 
Johannesburg on March 23. Mr. Atkin 
had been engaged in mining in British 
Columbia, Western Australia, and the 
Rand. 
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Market and Financial News 





Treadwell Yukon Is Nucleus of an 


Important Group of Mining Companies 


Bunker Hill & Sullivan, Alaska Treadwell, Alaska United, and 
Alaska Mexican Own Stock of the Holding Corporation, Which 
Controls Properties in Sudbury, Yukon, and Nevada 


INANCIAL connections, as of Dec. 
31, 1927, among the Treadwell 
Yukon Company, Ltd., the Bunker Hill 
& Sullivan Mining & Concentrating 
Company, the Alaska Treadwell, the 
Alaska Mexican, and the Alaska United 
Gold Mining companies are as follows: 
The Treadwell Yukon Company, Ltd., 
has 1,500,000 common shares, par value 
$1, issued, or $1,500,000 outstanding ; 
100,000 preferred cumulative shares 
authorized but unissued. It is in debt 
to the following important amounts and 
to the following companies : 


Bunker Hill & Sullivan 
ee eG Ct on ties addin $1,285,731 

Alaska Treadwell Gold Min- 
Mr GR, 6 is cdaeweesaedes 907 ,665 

Alaska Mexican Gold Min- 
METAS saswieeds neeuens 80,407 
TE wiwsia neue $2,273,804 


Bunker Hill & Sullivan Mining & 
Concentrating Company has advanced 
$1,279,849 to Treadwell Yukon and, in 
addition, owns a 50 per cent interest in 
this company, which is carried on its 
books at $749,988. 

Alaska Treadwell Gold Mining Com- 
pany has an excess of assets over liabil- 
ities amounting to $1,967,146, exclusive 
of property, plant and 60 per cent in- 
terest in joint utilities and Shaken 
(molybdenum) property. It owns com- 
mon stock in Treadwell Yukon to the 
amount of $449,992, less liquidating divi- 
dend (120,000 shares), or $120,000, or, 


net, $329,992 (book value, 330,000 
shares). 
The Alaska Mexican Gold Mining 


Company has an excess of assets over 
liabilities of $202,319, exclusive of prop- 
erty, plant, and 20 per cent interest in 
joint utilities and Shaken. It owns 
common stock of Treadwell Yukon to 
the amount of $149,997, less liquidating 
dividend of 36,000 shares, or $36,000, 
leaving net of $113,997 (book value, 
114,000 shares). 

Alaska United Gold Mining Company 
has an excess of liabilities over assets of 
$135,294, exclusive of property, plant, 
and 20 per cent interest in joint utilities 
and Shaken. It owns $149,997 (book 
value) worth of Treadwell Yukon stock 
—148,225 shares—and owes Alaska 
Treadwell $288,170. against which 
Alaska Treadwell paid $600,000 liqui- 
dating dividends in cash and 120,000 
shares of Treadwell Yukon stock, of a 
market value of about $3,000,000. 
Alaska Mexican paid liquidating divi- 
dend of 36,000 shares Treadwell Yukon 


stock, of a 
$900,000. 

The properties of the Alaska Tread- 
well, Alaska Mexican, and Alaska 
United are in process of liquidation. 
Power plants owned in common by the 
three companies are to be transferred 
to Alaska Juneau in return for a stock 
interest in that company. The exact 
basis of the transaction has not yet 
been announced. The three companies 
have a stock interest of $593,987 (book 
value, 592,225 shares) in Treadwell 
Yukon, and have owing to them by the 
same company $988,073, or a total of 
$1,582,060. 

Of the joint utilities Alaska Tread- 
well owns 60 per cent; Alaska Mexican, 
20 per cent, and Alaska United, 20 per 
cent. The original capitalization of the 
three companies was: Alaska Treadwell, 
$5,000,000, $25 par; Alaska Mexican, 
$1,000,000, $5 par (180,000 issued) ; 
and Alaska United, $1,000,000, $5 par 
(180,200 issued). Up to April, 1917, 
the three companies had mined from 
the Douglas Island properties 27,163,- 
473 tons, earned profits of $25,357,659, 
and paid dividends of $21,337,651. The 
flooding of the mines on April 21, 1917, 
caused the cessation of mining in all 
except the Ready Bullion, which con- 
tinued until 1922. In 1920 the three 
companies joined with Bunker Hill & 
Sullivan in forming the Treadwell 
Yukon Company, Ltd., to conduct pros- 
pecting and mining operations, the pro- 
portional interest being Bunker Hill and 
Sullivan, 50 per cent; Alaska Treadwell, 
30 per cent; Alaska Mexican, 10 per 
cent; and Alaska United, 10 per cent. 
This was a continuation of a similar par- 
ticipation of these four companies in the 
ownership of the Tacoma Smelter in 
1898, which ownership continued until 
the Tacoma smelter was sold in 1905 to 
the American Smelting & Refining Com- 
pany. Capitalization of Bunker Hill & 
Sullivan is 327,000 common (all issued ) 
at $10 par and 20,000 shares of pre- 
ferred, $100 par, of which 6,393 shares 
have been issued. 

The principal properties of Treadwell 
Yukon are the Wernecke mines, at 
Mayo, Y. T., together with other prop- 
erties in the same region; the Tybo 
properties, in Nevada; and the Erring- 
ton mines near Sudbury, Ontario, Can- 
ada. The Mayo properties are produc- 
ing, the Tybo has been developed and a 
200-ton mill is to be erected; the Sud- 
bury property is being developed and 
the 200-ton mill is about ready for 
operation. The annual report of 1927 
shows a deficit for the year of $172,222. 


market 


value of about 
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which, added to the previous year’s 
deficit, makes a total deficit of $339,594. 
The Wernecke mine showed a net profit 
of $279,368 before depreciation, deple- 
tion, income tax, and adjustments and 
after these deductions a loss for 1927 
of $5,299. Net deficit after adjustments 
was $3,818. The financial position is 
what might be expected, as the prop- 
erties are, with the exception of the 
Wernecke, in the early stages of oper- 
ation where large expenditures are 
necessary for development, operation, 
research, plant construction, and the 
necessary accessories. A computation 
of ownership was made in 1927, and 
this appears to be as follows: 50 per 
cent (750,000 shares) by Bunker Hill & 
Sullivan; 22 per cent (330,000 shares) 
by Alaska Treadwell ; 7.6 per cent (114,- 
000 shares) by Alaska Mexican; 10 per 
cent (148,225 shares) by Alaska United, 
and 10.4 per cent (157,775 shares) by 
the public. 

An Alaska Treadwell stockholder has 
participating interest in stock owned by 
his company equivalent to 1.65 shares of 
Treadwell Yukon for each share of his 
stock; Alaska Mexican, 0.633 shares 
of Treadwell Yukon for each share of 
Alaska Mexican stock, and Alaska 
United, 0.823 shares of Treadwell Yukon 
for each share of Alaska United, but 
in the last named the company’s in- 
debtedness is to be liquidated before its 
shareholders receive Treadwell Yukon 
stock. Bunker Hill & Sullivan stock- 
holders own 2.25 shares of Treadwell 
Yukon for each share of Bunker Hill & 
Sullivan, but this stock has not been dis- 
tributed and will be held intact in the 
treasury of Bunker Hill & Sullivan. 





Tennessee Copper & Chemical 
Reports Net Earnings of 
$408,498 in 1927 


NNUAL REPORT of the Tennessee 

Copper & Chemical Corporation 
shows net income of $408,498, equiva- 
lent to 5lc. per share, in 1927. This 
compares with $1,089,617, or $1.37 a 
share, in 1926. Operations were cur- 
tailed appreciably because of the. low 


price of copper. Production statistics 
compare as follows: 


1927 1926 
oo tari tee EEE 11,063,234 12,566,665 
Ore mined, tons........... 20,374 507,954 
Ore smelted, tons.......... 225,480 321,050 


Ore milled, tons........... 194,775 181,580 
60 deg. sulphuric acid, tons. 291,393 354,722 


During 1927, the Corporation pur- 
chased a controlling interest in the U. S. 
Phosphoric Products Corporation, which 
owns a triple-superphosphate plant of 
modern design, at Tampa, Fla. 

Ore reserves at the Burra Burra and 
Eureka mines were estimated at 5,683,- 
165 tons on Jan. 1, 1928, an increase of 
8,588 during 1927. Mining costs were 
4.6c. per ton lower, despite the smaller 
tonnage extracted. 

The flotation plant handled an in- 
creased tonnage during the year, de- 
creased milling costs, and yielded higher 
recoveries of copper and iron. The 
grade of concentrate produced was in- 
creased to 13.25 per cent copper at the 
end of the year. 
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St. John del Rey Earned 
£68,586 in 1927 


St JOHN del Rey Mining Company, 
) operating the Morro Velho mine, in 
Brazil, reported an operating income of 
£68,586 during 1927, before depreciation 
and depletion. 

The output as compared with that of 
the preceding year shows an increase 
of 9,000 long tons crushed but a decline 
in the yield of 3s. 04d. per ton. Work- 
ing cost per ton is less by 5s. 3d., and 
a reduction in the tax on gold was made 
by the government of the State of 
Minas Geraes. Total ore reserve at 
the end of the year was 1,173,282 long 
tons. 








Urofit-and-Loss Account to Dec. 31, 1927 








Credit 
Morro Velho working account bal- 

ND eee as coh he es us £68,586 =14s. 
Transfer and probate fees....... 64 4 
Inberent FOOMItB, «osc c cece svees 1,069 4 

£69,720 38. 
Balance brought forward........ £60,287 8s. 
DEDONNR MRE, 5 «550. 6960-6 eh osc we 6,395 14 
Balance brought forward at Jan. 1, 
FORE oieinietusessaaoece de tus 42,847 12 
£109,530 = 158. 
ee, Se ae 9,432 14 
Balance carried forward........... 60,287 8 
£69,720 33, 


Capital works account 
Amount transferred............. £15,000 0s. 
Dividend payable April 20, 1928 
10 per cent prefer- 
ence shares... £12,500 00 
Ordinary shares £40,969. 17 6 








Asbestos Corporation Earned 
$695,126 in 1927 


PERATIONS of the Asbestos Cor- 

poration, Ltd., were continuous 
throughout 1927, and resulted in a net 
profit of $695,126, after allowing $300,- 
000 for depreciation. Capital expendi- 
tures amounting to $533,649 were made, 
of which $206,214 was for new milling 
equipment at the Vimy Ridge property, 
$232,699 was for expenditures on the 
new Beaver mill, and $75,409 for the 
King’s mine. 
Statement of Profit and Loss for the Year 

Ended Dec. 31, 1927 


Profits from operations for the year ended 
Dec. 31, 1927, after providing for 
dominion and provincial income tax, 





lv return from the 140- 53,469 17 but before making provision for de- 
The month y ret ; Balance carried forward......... 41,060 17 po necsegs ig RO OES: + $1,357,380 
stamp mill of the Morro Velho mine, in —____ ~—_ Interest on investments and bank deposits 107,314 
; ; . £109,530 15s, : —————— 
gold and silver, was as follows: 8 $1,464,694 
Deduct bond interest.................. 469,568 
-———Long Tons -——Refined Bullion-——. Value ———— 
Date Raised Crushed Oitavas Ounces, Troy of Gold i saa $995,125 
1927 : Deduct provision for depreciation. ...... 300,000 
oc ab eo see ewisbee aus oe msns 12,991 12,500 64,950 7,488.18 £31,598 ———— 
ET 55h 6.5 ssinbanie i= vied ae sie 12,146 11,800 61,646 7,107.37 30,000 — $695,125 
EE hes aticay ii hevabeners 13,742 13,200 71,926 8,292. 63 34,999 Deduct dividends on preferred stock...... 521,927 
“ESI R COLA EERE eT Eeteee 10,178 10,000 49,321 5,686. 29 23,998 : ; ——— 

DNS an MI ele A RIG 13,465 13,000 64,720 7,461.73 31,498 Surplus profits from operations for the 
ee ha a Vea wear’ 12,408 12,000 61,644 7,107.09 29,997 year ended Dec. 31, 1927............ $173,198 
a cae siciketu teat sRebunees 12,618 12,200 65,741 7,579.51 31,999 Addsurplus at Dec. 31, 1926............. 205,228 
RE So SS a ham euned 12,337 12,000 63,361 7,304.99 30,798 -————_ 
epee 2.5 os. cect Se vee cee eee 12,340 12,000 71,966 8,297.25 34,999 Surplus profits as per balance sheet... . . $378,427 

| re er eee -coes eons 4 oSe0. 3 35,599 oe 
NE 05. cls Abas + Sits sop oewee's ; i : 280. 34,943 z z soe 
Se aaa a are 13°731 13,500 63,589 7/331. 58 30/948 Ranp Mines, L1p., reported a net in 
ceintaabes wedipeoiate ——— come of £635,195 in 1927, against £645,- 
153,187 148,900 783,842 90,371.60 £381,376 227 in 1926. 
Imports and Exports of Ores and Metals Exports 
in March, 1927 and 1928 Copper ~~ eee 
; Ores, composition, concentrates, unrefined.......... 620,063 379,846 
Compiled from U. S. Department of Commerce Records, seen ga in ingots and other forms........... 80,029,368 83,076,505 
. cxported to 

In Pounds, Unless Otherwise Stated RN cts iuetad gt co eal 6,177,247 9,023,832 
MRE aegis kes.o wee G Ee oe ein eee 7,949,647 14,274,934 
ee ent ea nn ee 24,799,037 18,188,699 
Imports RNS is 8 ah Ss colncta ey Ran een ey 7,591,176 8,404,323 
SE OM MMNNNE 5 ha 65 0-5 Si5ic Simi aw Risin borate ee 7,798,680 8,306,198 
iam aaa NR ae Nanri, Gea pene ee 752,963 212,697 
Antimony 1927 1928 RR ee SiS ecard aera var” ho Se aed ig are 2,356,970 2,064,553 


ERE i os ois cig Fx eam aak ced oe aaee eo 
Ore { I MERINIIND nos 56 5a 50d.d > 6500-0100 Stee ee 
Liquated regulus or metal... ............cceceesees 


Copper 
SRE NE 650s Sie edessescisesSivesaces 
Concentrates, copper content..................4045 
Regulus, coarse metal, cement copper.............. 
Imported from 


A oie Cl cia See boa ied mbes yeas 
NINE hres ann bec bec alik plone heii 
Unrefined, black, blister, converter copper in pigs, 
ee ee ee ere 
OS SES ey ee eee eee 
Old and clippings for remanufacture............... 
Composition metal, copper chief value............. 
Brass, old, for remanufacture.................0e0005 


Lead 
Ore and matte, lead content...............0.20025 
ee NS SY CPO eRy CLOT eC EEE Eee 
IMEI oo oasis Stunts La G wiih bib obo 0/w ano ia 
Babbitt solder and other forms, lead content. ... 


c : Gross weight..... cae 
Type metal, antimonial lead Waa t Ganeitank........ 
Manganese 


Cuba, manganese content................-eeeeeee 
Other countries, manganese content................ 
PUNE a rk dCs bo bees esas oe bach Sa bes wt 
Tin 
SENOS Gio no te Sali da 9b 4 Spa wia wk Soi Rwlewinw 
EE ie oe acs ole wns ovals ows Wises 
Imported from: 
I 52 a 55's Wik diya thw o Weare So maw 
ES ee re re eee ee 
SM es in garg Rawls Seine dmc’ 
Netherlands, East Indies..................4.. 
RE ee ore g S  na's Pn e.g wie oe om bbb Sie 
IE ora SC SS Bs cs pik de ds x Gin arp nocd al we 





Zinc 
Ore, sinc content { Dat tak paca eaten he Bie ce 
SND UNI SR, 26 5s 5 couse x ans cayles aoeppaeies 
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United Kingdom... 


1,712,733 228,206 Other Europe...... 





Saisie otea ss eisieteee surreal 13,579,957 16,775,587 


965,379 124,445 oi aa a ee ede 1,459,081 
2,270,496 1,726:218 NN ee enn Feo 1'204'348 
China, Hongkong, Kwantung 1,115,267 
2,119,516 10,536,493 eR easter ee ne eae SORe eR bes Thee "746,118 
15,209,154 3,930,111 Other countries. 80,708 
79,660 235,646 Old and scrap...... 5,448,987 
Pipes and ieee. ec "246,988 
1,098,874 1,151,629 NIN 5554 cauts0scckaiduekeveneus sc. 287,865 
5,523,215 3,613,029 MMM ects One ae cel ihe ae, wk alee dda ed eee 4,645,210 6 450,893 
2,78 i 050 4,052,073 Wire. Sod ‘eigen Gite Aig agig titi tee "593,186 908,997 
160, ,995, nsulated copper wi OOO. d sa ediakousenee i ; 
Saasiel0 3771301 Les : pp ire and cable 1,780,678 1,690,437 
6 : n pigs, bars, and other forms..................... 
337,906 29,929 — a PE re Ot Vet ee Een ee Pee 13a 328 meter t 
INI 595500. o 5G alone R Geer sina Vk hee 
40,121,645 29,963,179 Exported to er Se 
17,927,908 4,314,758 RNR Ss 0K Na aed Gute eat Soy, nie ve hss ek ed OPTS kes 
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The Market Report 


Copper, Silver, and Zinc in Good 
Demand at Firm Prices 


New York, May 2, 1928—The general buying in China and India. On the 
tone of the non-ferrous metal markets other hand, lead and tin are dull. 
is firm, and a feeling of optimism pre- 
vails. Copper has had a better than 
normal week as to volume of sales, with 
quotations well maintained. Zinc has The copper market is virtually un- 
advanced slightly and sold in larger vol- changed from last week, both in price 
ume than it did in the last half of and in volume of sales, though in the 
April. Silver shows a net gain of last two or three days there has been 
3c. from a week ago, owing to active less tendency to offer the metal at con- 


Copper Continues at 14}c. 





Daily Prices of Metals 





Aprii|  Mlegtrolytie Straits Tin Lead | Zine 

May Refinery New York : New York | St. Louis | St. Louis 

26 | 13.95@14.025 | 51.875 6.10 5.975@6.00 | 5.80 

27 | 14.00@14.025 | 52.00 6.10 6.00 | 5.80 

28 | 14.00@14.025 | 52.00 |} 6.10 | 6.00 5 .80@5.825 

30 | 14.025 | 50.875 | 6.10 | 6.00 5.80@5.825 

1 | 14.025 | 51.00 | 6.05@6.10 | 6.00 5.85 

2 | 14.00@i4.025 51.50 a 6.00 | 5.875 
14.013 51.542 6.096 5.998 5.825 


Average prices for calendar week ending April 28, 1928, are: Copper, 14.002; 


Straits tin, 52.042; N. Y. lead, 6.100; St. Louis lead, 5.996; zinc, 5.802; and 
silver, 57.792. 


The above quotations are our appraisal of the major markets for domestic consump- 
tion based on sales reported by producers and agencies. They are reduced to the basis 
of cash, New York or St. Louis, as noted. All prices are in cents per pound. 

Copper, lead, and zinc quotations are based on sales for both prompt and future 
deliveries ; tin quotations are for prompt delivery only. 

In the trade, copper prices usually are quoted on a delivered basis; that is, delivered 
at consumer’s plant. As delivery and interest charges vary with the destination, the 
figures shown above are net prices at refineries on the Atlantic seaboard. Delivered 
prices in New England average 0.225c. per pound above those quoted, and prices at so- 
called Middle West destinations, 0.325c. above. 

Quotations for copper are for the ordinary form of wire bars and ingot bars. For 
ingots an extra 0.05c. per pound is charged; for slabs, 0.075c.; and for cakes, 0.125c. up, 
depending on weight. Cathodes are sold at a discount of 0.125c. per pound. 

Quotations for zinc are for ordinary Prime Western brands. Zinc in New York is 
now quoted at 0.35c. per pound above St. Louis, this being the freight rate between the 
two points. 

Quotations for lead reflect prices obtained for common lead, and do not include 
grades on which a premium is asked. 


ee eee 


London 
| Copper | Tin Lead | Zine 

April | Standard . a { 

Elect | | 
May a; a ae | Spot | 3M Spot 3M | — - 
26 61; 613 664 2323 | 2324 202 | 20% | 26%, | 25% 
27 614 612 664 2322 2333 202 208 26¥5 253 
30—ts«*M 61% 663 2303 2314 203 20% | Fay | 2533 


| 61% | 6138 664 2293 2304 20%, 20% | 2528 253% 
2 | 61% | 61981 663 2313 2314 20%, | 208 | 26% | 253 


The above table gives the closing quotations on the London Metal Exchange. All 
prices in pounds sterling per ton of 2,240 Ib. 


rr 


Silver, Gold, and Sterling Exchange 


Sterling Silver Gold April Sterling Silver 
i Exch - Gold 
— Haghange New York | London London || May “Cheeks” New York| London taedie 
6 4.873 573 244 84s11d 30 4.87% 583 263% 84s11d 
27 4.873 58 2644 84sl1ld 1 4.873 583 263% = =8's103d 
| 6.68) S0b | BE l paces 2 | 4.873 582-243 | S4s11d 


Avg. 58.188 


New York quotations are as reported by Handy & Harman and are in cents per 
troy ounce of bar silver, 999 fine. London silver quotations are in pence per troy ounce 
of sterling silver, 925 fine. Sterling quotations represent the demand market in the 
forenoon. Cables command three-eighths cent premium. 
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Average Metal Prices for 
April, 1928 


COPPER: 
New York Electrolytic...... 13.986 
London Standard Spot....... 61.678 


London Electrolytic Spot.... 66.500 
Leap: 


WO TO 6 ovoid Ne dndxe ok 6.100 

a SN Sida os cecee fae 5.991 

Lontom Spot usc ciidsts. os SS 

London Forward ........... 20.563 
SILVER: 

ee Ws cc vdletedsatas 57.395 

EROER « icsnissioddsaleton en 26.409 

Sterling Exchange ......... 487.785 
ZINC: 

ee SN 052i Te 5.759 

Londow Spot) ove ccdecticcde 25.493 

London Forward ............ 25.316 
TIN: 

NE <4 '0s sabe vineaaee ae 52.270 

Mo cack eee 234.204 
CPI nos Sanda 123.740 
PPS 6. darko se xeeuwes 9.865 
PLATINUM: 

DED vibk wiWicdkaden tea 80.000 

COP de Sl fe bewenk eee, 70.000 
ALUMINUM, 98 PER CENT...... 24.300 





cessions from the prices at which most 
of the producers have held for some 
weeks—namely, 144c., Connecticut, and 
14§c. at so-called Middle Western points. 
A little copper was sold yesterday and 
today at 14.225c., Valley, but the 144c. 
level seems to be fairly well main- 
tained. Brass mills have bought a good 
tonnage and some interest has been 
shown by sheet and tube manufacturers ; 
but the wire business has not been so 
good. Manufacturers are active, but 
report advance orders a little disappoint- 
ing. June shipment has been in most 
demand, May copper being practically 
all bought. Owing to delay in specifica- 
tions, however, refineries find them- 
selves with comparatively more cathodes 
on hand than shapes, so there has been 
some difficulty in prompt shipment. It 
seems likely that refined stocks will show 
a material decrease when the April sta- 
tistics are issued. The export price con- 
tinues at 144c., c.if., with satisfactory 
sales. The April total of sales was close 
to 54,000 long tons. 


Quiet Week in Lead 


Sales of lead have been considerably 
below normal during the week ending 
today. No appreciable change is ob- 
served in the market, although two 
sales, of fair tonnage, were reported 
that might be considered as below the 
prevailing levels of 6.10c., New York, 
and 6.00c., St. Louis. Several of the 
largest domestic producers oversold 
their supply of metal in April, and it is 
unlikely that a tendency to force the 
metal on the market will be manifested 
because of a temporary lapse in volume 
of business. London is stronger, a 
small advance again today tending to 
strengthen the position abroad. 


Zinc Firmly Held 


JeYMIWIOS Udye}] BABY SJOZIURA|RS) 
more interest in the zinc market this 
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last week, though the total of sales does 
not bulk particularly large. Smelters 
are not anxious sellers in the current 
market, the differential between ore and 
metal prices not being satisfactory to 
them. A few days ago, spot zinc could 
readily be obtained for 5.80c., but the 
price today is 5 to 74 points above this 
level, with 5.90c. or better asked for 
forward shipment. A little Brass Spe- 
cial has been sold at about 74 points 
premium over Prime Western. 


Tin Inactive 


The recent activity of the tin market 
has subsided, and the condition of the 
market for the current week may justly 
be described as exceptionally quiet. 
The price of tin has been fairly well 
maintained in spite pf the small volume 
of business taking place. Forward tin 
is about 4c. under prompt. 


China and India Make Heavy 


Silver Purchases 


The silver market during the past 
week was featured by heavy buying 
orders from both China and India. As 
a result prices rose sharply to new 
highs for the year, both in New York 
and London. 
lower today because of lessened demand 
from the Far East. The market closes 
steady with sellers not pressing. 

Mexican Dollars (old Mexican 
pesos): April 26th, 444c.; 27th, pg 


28th, 44%c.; 30th and May Ist, 44Zc. 
2d, 443. 
Foreign Exchanges Dull 


Foreign exchanges are dull. Closing 
cable quotations on Tuesday, May 1, 
were as follows: Francs, 3.93yec.; lire, 
5.274c.; and marks, 23.92c. Canadian 
dollars, %s of 1 per cent discount. 


Ore Prices Unchanged in Joplin 
Joplin, Mo., April 28, 1928 


Blende 
Per Ton 
ES eae re ee ee $40.10 
Premium blende, basis 60 per 
PSE NEIIEE 5 55a sate ie 0:54. 0,6,0:10 55 $39.00@ 40.00 
Prime Western, basis 60 per 
NRE IMIS oc caters ok ale! obs) 0's 38.00 
— and slimes, 60 per cent 
Se aa ae eee $34.00@ 4 28 


Ave ana settling price, all zinc 


Galena . 
RENE Che Mie neh we a.aus a Sie teia, 9% $78.40 
Basis 80 per cent lead ...... 77.50 
Average settling price, all lead F 76.39 


Shipments for the week: Blende, 14,- 
676; lead, 1,162. Value, all ores the 


~ week, . $636,060. 


Shipments four months: Blende, 183,- 
257; lead, 27,076. Value, all ores four 
months, $9,031,650. 


Buyers were actively seeking a still 
larger tonnage this afternoon; a total 
of 8,580 tons was reported bought. 
Stocks have been lowered approximately 
20,000 tons during April, and buyers 
would further reduce them if they could 
make contracts on the current basis 
price, as they need the ore. 
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The rates are slightly. 


Platteville, Wis., April 28, 1928 


Zine Blende Per Ton 

Blende, basis 60 per cent.......... $40.75 
Lead Ore 

Lead, basis 80 per cent lead........ $77.00 


Shipments for the week: Blende, 643 
tons; lead, 40 tons. Shipments for the 
year: Blende, 12,448 tons; lead, 720 
tons. Shipments for the week to sep- 
arating plants, 1,121 tons blende. 


Steel Production Has Record 
Four Months 
Pittsburgh, May 1, 1928 

Steel production in the first three 
months of the year was fully equal to 
the heaviest production in that period 
of any previous year. April substan- 
tially sustained the March rate, when 
usually there has been a decrease of 5 
per cent or more, resulting in produc- 
tion for the four months making a new 
high record by about 2 per cent. In the 
last week of April the usual seasonal 
decrease set in, being merely belated, 
and prospects are for substantial de- 
creases to July 1, whereby the half year 
may possibly fail to make a new record. 

In bars, shapes, plates, and wire prod- 
ucts prices were higher on _ second- 
quarter contracts, leading to particu- 
larly heavy specifying on first-quarter 
contracts, shipments against these speci- 
fications continuing in April. 

Bars, shapes, and plates are steady at 
1.85c. which is the second-quarter price, 
against 1.80c. for first quarter, and mills 
state they will demand 1.90c. for third 
quarter. Sheets have been softening 
farther, selling as low as 2.70c. for 
black, 3.60c. for galvanized, and 2.00c. 
for blue annealed, matching low prices 
of April and December last year, and 
otherwise the lowest prices for more 
than ten years. Some sales are still 
being made at higher prices, according 
to circumstances. The 5 per cent ad- 
vance in standard pipe of early April 
is holding. 

Automobile production has been sub- 
stantially the same as a year ago and 
is now on the verge of decreasing. In 
fabricated structural steel and in farm 
implements requirements have = run 
heavier. Railroad and miscellaneous 
demand has been lighter, and thus far 
there has not been the heavy demand 
for line pipe, chiefly for gas lines, of 
last year, though some important gas 
lines are under project. 

Steel Corporation earnings were 31 
per cent higher in the March than in 
the December quarter, and independents 
showed somewhat simir gains, in- 
creases being due almost wholly to a 30 
per cent increase in steel production and 
shipments. In recent years the first 
quarter has regularly shown the largest 
tonnage. 

Pig Iron—Pig iron was quiet in all 
districts in April, with prices generally 
unchanged. The Valley market re- 
mains at $17.50 for bessemer, $17 for 
basic, and $17.25 for foundry, the basic 
quotation being practically nominal, and 
confined to local territory. 

Connellsville Coke—The market has 
been éxtremely dull. Spot: Heating 
$2.25@$2.50: furnace. $2.60@$2.75: 





foundry, $3.75@$4.25, per net ton at 


ovens. 
Other Metals 


Quotations cover large wholesale lots, 
f.o.b. New York, unless otherwise specified. 
oo prices are according to latest mail 
advices. 


ALUMINUM—Per lb., 99 per cent plus 
grades, price of leading interest, 24.30c. 
Outside market, 99 per cent plus, 24.50c. ; 
98-99 per cent, 23.90c. London, 98 per 
cent, quoted at £105 per long ton for 
domestic consumption. 

ANntTIMONY—Per Ib., duty paid: Chi- 
nese brands, 94c., for all positions. 
Market quiet. Cookson’s “C” grade, 
spot, 16gc. 

Chinese needle, lump, 8c. Standard 
powdered needle, 200 mesh, 10c. White 
oxide, Chinese, 99 per cent Sb,O,, 154c. 
Nominal. 

BismMutH—Per Ib., in ton lots, $2.10. 
Smaller lots $2.25 and up. London 9s. 

CapMiumM—Per Ib., 60c. London, 2s. 
@2s. 1d. for Australian metal. 

Copatt—Per Ilb., f.o.b. Canadian 
works: Shot, 96@98 per cent, $2.50. 
Black oxide, 70 per cent, $2.10. London, 
10s. for metal; 8s. for black oxide; 8s. 
10d. for gray. 


"GERMANIUM OxipE—Per gram in’ 


300- to 500-gram lots, $5. 


Irip1umM—Per oz., $275@$300 for 98 
(@99 per cent sponge and powder. Mar- 
ket inactive. 


*LirH1uM—Per oz., 98@99 per cent 
grade in 1- to 5-Ib. lots, $5. 

MaGNEsiuM—Per ‘lb., in ton lots: 
8-lb. ingots (3x3x16 in.), 98c.; 3-Ib. 
sticks (1$x33 in.), $0.95@$1; 10-oz. 
sticks (1x12 in.), 85@90c. Market 
active. London 4s. for 99 per cent in- 
gots or sticks. 

*MoLyBDENUM—Per gram, 99 per 
cent, 4c. (Usually sold as calcium 
molybdate or ferromolybdenum, which 
see). 

Monet Metat—Per Ib. base price for 
shot, 28c., f.o.b. Huntington, W. Va. 

NickeL—Per Ib., ingot, 35c.; shot, 
36c.; electrolytic, 37c. (99.90 per cent 
grade), for single lots of spot metal. 
Good demand. London, per long ton, 
£170@£175 according to quantity. Mar- 
ket fairly active. 

Osmium—Per 0z., $65@$80 ; London, 
£15@E£18. 

PALLADIUM — Per o2z., $46@$49. 
Small lots bring up to $54. London 
£104@£114. Nominal. 

PLaTINUM—Official price quoted by 
the leading interest on small miscel- 
laneous orders for refined metal, per 
oz., $80 until May 1, when the price was 
reduced to $78. Dealers and refiners 
quoted the trade for refined metal, per 
oz., cash, for wholesale lots, $74 bid, $76 
(@$77 asked. Market quiet. 

London, per oz., £17@£17 2s. 9d. for 
refined; crude and scrap, nominal at 
£15 10s.@£16. 


QUICKSILVER — Per /76-lb. flask, 
$123@$124. Market steady. San 
Francisco wires $124.33. London firm 
at £224@£22}. 


1Price furnished by Foote Mineral Co.. 
Philadelphia. 


Engineering and Mining Journal — Vol.125, No.18 





$7 


in: 


N. 





it 


RapiuM— Per mg. radium content, 


$70. 
ee oz., $55@$60. Nom- 
inal. 

RUTHENIUM— Per o2z., $45@$60. 
Nominal. 

1SELENIUM — Per lb. in ton lots: 
Black, powdered, amorphous, 99.5 per 
cent pure, $2.25. London, 7s. 8d.@ 
7s. 9d. 

TANTALUM — Per gram: Bar and 
heavy sheet, chemically pure, 20c.; tan- 
talum powder, 12c. Nominal. 

TELLURIUM—Per oz., 15@18c. 

"THALLIUM Metat—Per oz.: Ingot, 
99 per cent pure, $1.06 in 25-lb. lots. 

TUNGSTEN PowpeR—Per lb. con- 
tained tungsten, 97 to 98 per cent pure, 
$0.94@$0.96. 

"ZIRCONIUM MetaLt—Per oz., 98 per 
cent grade, $1.56 in 5- to 10-lb. lots. 


Metallic Ores 


CuroME Ore—Per long ton, f.o.b. 
Eastern shipping points, Indian and 
Rhodesian ores, $22@$23.50 for 45 to 
50 per cent Cr,O, ore. Prices firm. 

lron Ore—Per long ton, lower Lake 
ports. Lake Superior ores. 

Mesabi, non-bessemer, 514 per cent 
iron, $4.25. Old Range, $4.40. 

Mesabi, bessemer, 514 per cent iron, 
$4.40. Old Range, bessemer, 514 per 
cent, $4.55. 

Eastern ores, cents per unit, delivered 
at furnaces: Foundry and basic, 58 to 
63 per cent, 8@84c. 

Foreign ores, f.o.b. cars Atlantic 


- ports, cents per unit: 


North African, low-phosphorus, 11 
@1134c., nominal. 

Spanish foundry or basic, 50@54 per 
cent, 84@9c. Nominal. 

Swedish foundry or basic, 66@68 per 
cent, I@9sc. 

MANGANESE OrE—Per long ton unit 
of Mn, c.i.f. North Atlantic ports, Bra- 
zilian and Indian ores, minimum 47 per 
cent Mn, 36@38c. Caucasian (washed), 
53@55 per cent, 38@40c. 

Ver ton in carload lots: 

‘Chemical grades, powdered, coarse 
or tine, 82@87 per cent MnO,, Brazilian 
and Cuban, $70@$80. Caucasian, mini- 
mum 85 per cent, $70. Montana, 70 to 
75 per cent, $70@$80. Domestic, 70 to 
72 per cent, $40@$50. 

TANTALUM OreE—Per unit of com- 
bined Ta,O, and Cb,O,, basis 65 per 
cent ore, $30. 

TITANIUM OrE—lIlmenite, per gross 
ton, 52 to 60 per cent TiO:, f.o.b. At- 
lantic seaboard, $9.50@$11, according 
to grade and impurities. Low-grade do- 
mestic, 32 to 35 per cent, about $7@$8 
per gross ton. Rutile, per lb., 93 per 
cent concentrate, 10c. for 30 ton lots. 

TUNGSTEN OreE—Per unit of WO,, 
N. Y.: Wolframite, $10.50@$10.60, 


. Western scheelite, $10.50@$10.75. Mar- 


ket showing signs of activity. 
ZircoN Ore-—Per net ton containing 


‘55 per cent ZrO,, f.o.b. Atlantic sea- 


board, $8 in 30 ton lots. 


Non-Metallic Minerals 


Prices received for non-metallic minerals 
vary widely and depend upon the physical 
and chemical characteristics of the com- 
modity. Hence the following quotations 
can serve only as a general guide to the 
prices obtained by producers and dealers in 
different parts of the United States for 
their own product. In the last analysis the 
value of a particular non-metallic mineral 
can be ascertained only by direct negotia- 
tion between buyer and seller. 

‘AMBLYGONITE—Per ton, f.o.b. mines: 


8@9 per cent lithium oxide, $50@$60. 


AssBEstos—Per ton: f.o.b. Quebec 
mines, tax and bags included, prices 
quoted by leading interest: 

Crude No. 1, $600@$650; crude No. 
2, $375@$400; spinning fibers, $190@ 
$225; magnesia and compressed sheet 
fibers, $160@$175; shingle stock, $55@ 
$115, various grades; paper stock, $45@ 
$50; cement stock, $25; short fibers, 
$10@$20 ; floats, $15. Market firm, de- 
mand fair. 

Per ton c.i.f. New York: Rhodesian 
crude No. 1, $450; No. 2, $350. 


Barytes—Per ton: f.o.b. mines, bags 
extra: 


Georgia: Barytes ore, crude (per 
long ton), $7. Washed and water floated 
to 97 per cent through 300 mesh, $19. 
Demand slackening; production about 
70 per cent of normal. 

Missouri: Water ground and floated, 
bleached, $23; $25 in less than car lots, 
f.o.b. works. Crude ore, 93 per cent 
BaSO,, not to exceed 1 per cent iron, 
$6.50@$7.50, f.0.b. mines. Market fair. 


Bauxite—Per long ton: Domestic 
ore, crushed and dried, 55 to 58 per cent 
Al,O,, less than 5 per cent SiO,, 1.5 to 
2.5 per cent Fe,O,, $7.50@$8.50, f.o.b. 
Georgia mines. Pulverized and dried, 
$14; calcined, 78 to 84 per cent Al,O,, 
$18@$20. 

Per metric ton, foreign, c.i.f. Atlantic 
port: Dalmatian, 50 to 55 per cent 
Al,O,, 1 to 3 per cent SiO,, $4.80@ 
$6.50; Istrian, 54 to 57 per cent AIl,O,, 
3 to 5 per cent SiO,, $5.50@$7; French, 
56 to 59 per cent Al,O,, 2 to 5 per cent 
SiO,, $6@$8. 

Borax—Per Ib.: Carload lots, in bags, 
crystals, 4c.; granulated or powdered, 
3$c.; f.o.b. plant, Pennsylvania. Mar- 
ket fair. 


*CELESTITE—Per ton in carload lots: 
90 per cent SrSO,, finely powdered, $27. 


CuaLkK—Per ton: Crude in bulk, 
c.i.f. New York, $4.75@$5. 


Cu1Ina Ciay (Kaoitin)—Per ton: 
F.o.b. Virginia mines, crude lump, No. 
1, $7: crude No. 2, $5.50; washed, $8; 
powdered and air-floated, $10@$15; 
ground, $7@$10. 

Florida, pressed pottery, bulk, $13.50; 
ground, No. 1, $20; No. 2, $15. Sprayed 
mineral flour, No. 1, $20; No. 2, $17. 
Market slow. 

Best grade, domestic, $16@$18, f.o.b. 
Delaware plants in carload lots. 

Imported English, f.o.b. American 
ports: Lump, $13@$21; powdered, 
$45@$50. 

D1aToMITE — Per short ton, f.o.b. 
plant: 





‘Price furnished by Foote Mineral Co., 
Philadelphia. 
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Kiln-fired brick, $65; kiln-fired ag: 
gregate, 4 in., $45; insulating powder, 
$25; natural aggregate, 4 in., $18@$20; 
air-floated powder, $45. Over 85 per 
cent silica, 98 per cent through 200 
mesh, $25@$26, depending on quantity. 
Market improving. 

Emery — F.o.). Pennsylvania and 
New York in 350-lb. kegs, per Ib.: 
Greek Naxos, 6}$c.; Turkish, 64c.; 
Khasia, 54c.; domestic, 3c. Market 
good. 


FELDsPAR—F.o.b. mine or grinding 
plant: 

North Carolina, per long ton, No. 1 
pottery grade, crude, $5.50@$7.50. De- 
mand fair. 

New Hampshire, per ton: Pottery 
grade, $8. Best quality lump, $9. Mar- 
ket fair. 

New York, Per ton: f.o.b. cars, No. 
1 crude, $9. Market quiet. 

Tennessee, per ton: No. 1, pottery. 
140 mesh, $16; 200 mesh, $18. No. 2. 
enamel, 140 mesh, $13.75; 200 mesh, 
$15.50; demand fair. 

Maine, per ton: Best pottery grade. 
ground, $19. Market fair. 


FLuorspar—Per ton: F.o.b. Ken- 
tucky and Illinois mines. 


Gravel, not less than 85 per cent 
CaF,, and not over 5 per cent SiO, 
$15.50@$16. Foundry lump, 85-5, 
$18. Ground, 95 to 98 per cent Cal’, 
and not over 24 per cent SiO,, $32.50 in 
bulk; $36.50 in bags or barrels. Acid 
lump, 98-1, $30 in car lots. Market 
quiet. 

New Mexico: 85-5 gravel, $16.50; 
85-5 lump, $16.50; 94-3 lump, $21.50; 
97-2 sacked, $35. Market fair. 

Foreign spar, duty paid, $15.50@$16, 
tidewater. 

FuLier’s _Eartn — Per ton, f.o.b. 
Florida: 16 to 30 mesh, $16.50; 30 to 
60 mesh, $18; 60 to 100 mesh, $14; 100 
mesh up, $8; 200 mesh up, $14. Market 
fair at unchanged prices. 

Powdered, import duty paid, $24@ 
$25 per ton. 

GaRNET — Per ton; domestic, f.o.b. 
mines, $85. Market easy. 

Spanish grades, $60, c.if. port of 
entry. 

GILsonITE — Per ton, carload lots. 
f.o.b. mines Colorado: 


Selected grade, $33; seconds (mine 
run), $25.50. 

GrapHite—Per lb.: F.o.b. New York. 

Cevlon lump, 8@84c.; chip, 7@74¢c.: 
dust, 3@54c.; Madagascar flake, 7@8c. 
Market quiet, some price-cutting 1 
order to secure busiress. 

No. 1 flake, 10c. and up. No. 2 flake, 
7c. and up. Foundry facings, 3c. and 
up. Amorphous and_ crystalline, fine 
ground, 3c. and up. Market fair. 

Crude amorphous graphite, $15@$35 
per ton, according to grade. 


(GREENSAND—Per ton, f.o.b. cars, New 
Jersey: Screened and bagged. best 
grade in carload lots, $25. Market 
continues quiet. 
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GypsumM—Per ton, f.o.b. mill, depend- 
ing upon location: Crushed, $2.75@$3; 
ground, $4@$9; agricultural, $6@$10; 
calcined, $7@$13. 

Iron Oxive (See Ocher)—Per Ib.: 
Standard Spanish red, 3@4}c.; domes- 
tic earth, 2@44c. Good demand. 


Kao_in—See China Clay. 


*LePIpOoLITE—Per ton: $20@$30 for 
ordinary grades. Nominal. 

LimestonE—Per ton: f.o.b. shipping 
points, depending on location, either 
lump or crushed, 75c.@$2. 


Agricultural, $1 up to $4 or $5 for 
crushed or pulverized. Prices depend 
upon source, purity, and fineness. 

MaAGNESITE — Per short ton, f.o.b. 
California mines: Grade “A” calcined, 
80 per cent through 200 mesh, $42; 
Grade B, $37.50; dead burned, $28, 
crude, $11. F.o.b. Eastern seaboard, 
calcined, $40. Market slow. Magnesite 
of Indian origin is reported in the do- 
mestic market. 

Mica—Per ton, f. o.b. plant: 


New Hampshire: Mine run, $320; 
clean shop scrap, $25; mine scrap, 
$22.40. White dry ground, 20 mesh, 
$25; 40 mesh, $40; 60 mesh, $65; 100 
mesh, $75; 200 mesh, $85. Market 
shows some signs of improvement. 

North Carolina: White, ground, 20 
mesh, $35; 70 mesh, $100. 

Madagascar, amber, dark, free from 
iron, per |b., f.o.b. New York, duty 
paid: No. Al, $3.50@$4; No. 1, $3; No. 
2, $2.50; No. 3, $1.30; No. 4, 70@80c.; 
No. 5, 45c. Market fair. 

“MonazitE—Per ton: (Minimum 6 
per cent ThO,), $130. 


OcuEer — F.o.b. Georgia mines, per 
ton: $19@$20 in sacks; $21@$22 in 
barrels; washed and water floated, $18; 
second grade. 99 per cent through 225 
mesh, $18. Market good. 

PHosPHATE—Per long ton, f.a.s. or 
f.o.b. mines: 


Florida, pebble, f.a.s., for export: 
76@77 per cent, $7; 75 per cent, $6.25; 
74@75 per cent, $6; 70 per cent, $4.50; 


68 per cent, $4.10; 66 per cent, $4. 
Prices firm. 


Florida, pebble, domestic: 76@77 per 
cent, $6; 74@75 per cent, $5; 72 per 
—_ $4; 70 per cent, $3.50. Market 
air. 


Tennessee, ground, 97° per cent 
through 200 mesh, 33 per cent P,O,, 
$9.50 per ton. Brown lump for acid 
manufacture, per gross ton, $5.75 on 
75 per cent basis; $5 on 72 per cent 
basis. Non-acidulated, fine ground, 65 
per cent. $8 (per short ton). Market 
strong after period of considerable ac- 
tivity. 

PotasH—The ruling contract prices 
are as follows: 


Ba Bulk 

Muriate of potash 80 @ 85 per . “ 

cent, basis 80 per cent.... 36.40 34.80 
Sulphate of potash 90 @ 95 per 

cent, basis 90 per cent.... 47.30 45.70 
Sulphate of potash-magnesia 

48 @ 53 per cent, basis 48 

SINNE 43  kin'5 'bip-a in w 0's 60 bas 27.25 25.65 
Manure salt 30 per cent..... 21.75 18.75 
Manure salt 20 per cent..... 15.40 12.40 
Kainit 14 @ 16 per cent..... 12.50 9.50 
Kainit 12.4 per cent........ 12.00 9.00 
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Two thousand pounds net weight, 
c.i.f. Atlantic and Gulf ports. German 
weights, tares and analyses. 


Pumice Stone—Per Ib.: In barrels, 
powdered, 24@4c.; selected lump, 5@7c. 


Pyrites—Per long ton unit ot sul- 
phur: C.i.f. United States ports; guar- 
anteed 48 per cent sulphur, turnace size, 
24-in. diameter, Spanish, 13c.; Tharsis, 
14c. Cinder from ore to remain prop- 
erty of buyers. Inquiries reported as 
improving. 

‘Quartz Rock Crystats—Per Ib. in 
ton lots: Colorless, clear but flawed, 
pieces 4 to 4 lb. in weight, 40c. For 
optical purposes, double above prices; 
larger crystals still higher. 

Sir1ca—Per ton: Water ground and 
floated, in bags, f.o.b. Illinois : 400 mesh, 
$31; 350 mesh, $26; 250 mesh, $18. 
Market improving. Glass sand, f.o.b. 
producing plant, 75c.@$5 per ton; mold- 
ing sand, 65c.@$3.50; blast sand, $1.35 
@$3.50. 

*SPODUMENE— Per ton: $20@$30, 
depending upon lithium content. Nom- 
inal, 

SuLPHUR—Per ton for domestic mar- 
ket, $18, f.0.b. Texas mines; $22 for 
export, Atlantic ports. Prices in reality 
are on a cif. basis, but the average 
price reduced to an f.a.s. figure is about 


as given. Open prices $1 higher than 
above. 


TaLtc—Per ton, carload lots, f.o.b. 
works, containers included: 


Vermont: 99 per cent through 200 
mesh, extra white, $9.50@$10; 964 to 
98 per cent through 200 mesh, medium 
white, $8.50@$9 ; packed in 50-lb. paper 
bags; prices $1 per ton less in burlap 
sacks. Market weak. Growing tendency 
to replace talc with cheaper substitutes 
reported. 

New York: Double air-floated, 200 
mesh, $13.75; 325 mesh, $14.75. De- 
mand fair. 

Georgia: Powdered, gray, $7.50@ 
$10; yellow, $9@$12; red, $11@$13; 
roofing, $7.50@$9. Market fair. 

New Jersey: Soapstone, ground, $10 
(@$12; market fair. 


TripoLi—Per short ton, burlap bags, 
paper liners, minimum carload 30 tons, 
f.o.b. Missouri: Once ground through 


.40 mesh; rose and cream colored, $14. 


Double ground through 110 mesh; rose 
and cream, $17. Aijr-floated through 
200 mesh, rose and cream, $25; mill 
run, $15. Demand fair. 


Metallic Compounds 


ARSENIOUS OxInE ( White arsenic )— 
Per lb., 4c. Small lots slightly higher. 
Delivered near by. Quiet. London, per 
long ton, £173@£18 quoted for Cornish 
white. 

CatcituM MOLYBDATE OR MOLYTE — 
Per lb. of contained Mo, 95c., delivered. 

Coprer SULPHATE (Blue Vitriol)— 
Per lb. in car lots, 5.10@5.25c., for 
either large or small crystals. 





1Price furnished by Foote Mineral Co., 
Philadelphia. 





Sop1uM NItTRATE—Per 100 lb.; crude, 
in bags ex vessel, Atlantic ports, $2.324 
for spot; future delivery, $2.174@$2.25. 

Soptum SULPHATE (Salt Cake)—Per 
ton, bulk, f.o.b. works, $17@$20. 

Zinc Ox1ipe—Per Ib. in bags, in car 
lots: Lead-free, 64c.; 10, 20 or 35 per 
cent leaded grades, 6§c.; French red 
seal, in bags, 9c. 


Ferro-Alloys 


*FERROCERIUM—Per Ib., $9 in 15-75 
Ib. lots. 

FERROCHROME—Per I!b. of contained 
chromium, 60@70 per cent chromium, 
4 to 6 per cent carbon, llc. Spot ship- 
ments slightly higher. Freight allowed 
in carload lots east of Mississippi River. 

FERROMANGANESE — Per gross ton 
furnace: Domestic and foreign, 78@82 
per cent, $100 for second quarter of 1928. 
Spiegeleisen, 19@21 per cent, $31@$32 
on carload business, f.o.b. furnace. 

FERROMOLYBDENUM—Per lb. of Mo, 
f.o.b. shipping point, 50@60 per cent 
Mo, $1.20. 

FERROPHOSPHORUS—Per ton, 18 per 
cent P, $91; electrolytic, 24 per cent, 
$122.50; f.o.b. Alabama and Tennessee. 

FERROSILICON—Per gross ton, f.o.b. 
works, freight allowed on carload lots 
east of Mississippi River: 50 per cent, 
$83.50; 75 per cent, $130; 14@17 per 
cent, $45. Market fairly active. 

FERROTITANIUM—Per ton: For 15 
to 18 per cent material, $200, f.o.b. 
Niagara Falls, N. Y. 

FERROTUNGSTEN—Per lb. of W con- 
tained, 75@80 per cent W, 92@95c., 
f.o.b. works. 

FrerrovanapiIuM—Per lb. of V con- 
tained, f.o.b. works, $3.15@$3.65, de- 


pending on grade and quantity. Mar- 
ket active. 


Metal Products 


RoL_eEp Copper—Sheets, 23c.; wire, 
16c. per Ib., f.o.b. mill. 


Leap SHEETS—Full rolled, 9$c. per 
Ib.; clipped, 10c. 


NicKEL S1Lver—294c. per Ib. for 18 
per cent nickel Grade A sheets. 


Yettow (Muntz) Metat—Dimen- 
sion sheets, 193c. per Ib.; rods, 164c. 
per Ib. 


Zinc SHEETS — 9c. per Ib., f.o.b. 
works. 


Refractories 


CuroME Brick—Per net ton, f.0.b. 
shipping point, $45. 

Frrectay Brick — Per M.: First 
quality, $43@$46, Ohio, Kentucky, Cen- 
tral Pennsylvania; second quality, $35 

MacnesITE Brrck—Per net ton, f.o.b. 
works: 9-in. straights, $65. 

Sittca Brick—Per M., Pennsylvania 
and Ohio, $43; Alabama, $51; Illinois, 
$52. 

*ZIRKITE—Per lb.: Powdered, 80 per 


cent ZrO,, 34c. Brick, straights, 80c.@ 
$1 each. 
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Mining Stocks—Week Ended April 28, 1928 



























































Stock Exch. High Low Last Last Div. | Stock Exch. High Low Last Last Div. 
COPPER SILVER-LEAD 
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Granby Consol....... New York 48) 45 48} Ap.13, My.1Q 1.00 | Hecla Mining........ N.Y.Curb  13f 13 133 My.15 Jats Q 0.15 
Greene Cananea...... New York 122) 1154 119 Nov., 1920 0.50 | Highland-Surprise.... Spokane ee ih MEME oes: 
Howe Sound.......... New York  53f 50 53$ Ma.31, Ap.16,Q1.00 | [ry King Mining... Shit Tak a wae wees ee 
Inspiration Consol... New York 22; 21 223 Apr.1927Q | 0.25 | K qo ae lo? oe 6a ce aa hom 
i idb.......... Boston . -e wMehninaee | ee | oe 34 oo —— 
Kennecott........... New York 864 83} 86 Ma.2,Ap.2Q 1.25 | Lucky Tiser-Com.. Fs 15 47.50 ... ‘Ap 10,Ap.2001x0:07° 
ae... a 6 I 45 Masi, Ape 0.95 | Mecky Tigencom...- Hanan Cey 17-23 17-2 --- Ap-WAp-seMxe 2. 
— bam crccece A A +: ist My 1 ‘My 15. Q 0 374 eae Co eccccees oo — 6. in 6. 49 6. 55 cacee g, jetetece se hee 
aes nad 9 1 19, : BR GRE 52 os 5 5-5:0' New Yor 5 0; Ma.15, Ap.15 Q 0.20 
Montens-idabo pan Seckane “a7 344 “34 ee ee nee aes a ae — T s ic a 11.25 +P; Y = 8 a oa 
Mother Lode Coal... New York 34 3 © 3$ De.16, De.31SA0.25 | Silversmith. Seckans” 41h 917" 91% Gor, Wala oa 
——— ae. ae ed York = = a _ or. g kg ani Sachem #461 *45 +464 : @ 
ew Cornelia........ oston My. 4, My. ; Sunshine M. Co...... Spokane 1.40 1.35 1.38 Fe.10,Fe20 0.10 
ae... - pcereee ae te ? 4, fee saunas + +4 ia Tamarack-Custer.. .. Spokane *91 *85 *90 Sept., 1924 0.25 
ng 5 ml "N'Y Curb 9877" #89 983 “Seod. 1926 0:03 Tintic Standard... . Salt Lake 13.50 13.25 13.25 Ma. OH, Ma.29Q 0.30 
pt., Utah-Apex...... Boston 4 4% 47Oct., 1926 0.25 
aha : ae. > st 94 = ve Re os 1.00 is ee 
1elps Dodge Soot aac eee 12 125 12 1.50 
eee Boston 192 124 194 Moreh, 4b 2 1.00 IRON 
St. Mary’s Min. Ld.... Boston 27 244 27 + Ap.1928 A 2.00 
Seneca Copper....... New York 2 23 Me ocidsersh Gentes Bethlehem Steel...... New York 625 61 614 Wy. 1924 1.25 
Shattuck-Denn....... N. Y. Curb 23 RB OB et oars Al, aries Cleveland-Cliffs Iron.. Cleveland >. A i” 13, Ap. 25.Q 1.00 
Tenn. C2 C........ New York. 138 = 12 124 Fe.29, Ma.15,Q 0.123 | Colorado Fuel & Iron New York 744 715 Me fi 19 i 0.75 
United Verde Ex..... N.Y.Curb 17} 17 172 Ap.6, My.1,Q 0.50 | Gt. North’n Iron Ore.. New York 23; 224 34 p.30K 0.75 
Utah Copper......... NewYork ......" 150" Ma-16 Ma‘31.Q 1.50 | Inland Stedl......-. New York 56 54,566 My. t3,Jal Q 0.625 
Utah Metal & T..... Boston If 14 wa" Dec., 1917 0.30 | RepublicI. &S....... New York 60% = =59§ 59% My.15, Jn.1 1.00 
Walker Mining....... Salt Lake Pe ON sca cule sacaaeee eee ee: . a iH ah I = ° % 2 1.75 
Sloss- 10, .20Q 1.50 
NICKEL-COPPER Sloe Stef Ser. oo: eer York " “ 
§ p ew Yor cutee sits 122} Ma. 20, Ap. 2 1.75 
Internat. Nickel...... New York 92 83 90§ Ma.15, Ma.31Q 0.50 | UJ: & Steel:..;-----. New York = tage 1434 Bs My 31,3n29 9 1.73 
Internat. Nickel pfd.. New York ... .... 15 Ap.i2, My.1 Q 1.50 U. 8. Steel, pid... ‘Reeve st ‘St Sh ee 
nT ns | Te... arn ws Se we. ones Ok oe 
Gladstone Mtn....... Spokane *8} 2 *7 *7? June, 1927 0.005 INUM INUM. TUM 
National Lead. ad Now York 1334 126 123) Me 6. Ma.31Q 1.25 DIAMONDS, PLAT » ALUM » VANAD >» TIN 
ationa » pfd. ew Yor 4 14 147 Ju.l, Ju.15 1.75 
National Lead, pid. B New York 120 120 120. Av.43'My FQ 1.50 -mnttke stee aft ae 1.45 
St. Joseph Lead...... wlteak MW Bt Mat ee Ones (oe a” oe eee tm (ee 
ZINC Alum. Co. of Amer. pf. N. ¥. Curb 1093 1094 1093 Ma. 15, Ap. 1Q 1.50 
Vanadium Corp...... New York 83 79 83 M My. 15Q 0. . 
- : a +4 aa om ed ed get ae at oe ae a PatinoM.&E....... New York at 504 41 Ae” 1928 8 0% 
° Ss. oe OvV., . 
Butte C. & Z........ New York 64 6 6 De., 1926 0.50 
a & oe. oo York 2 10} 103 Ma.14, Ma.31Q 0.50 ASBESTOS i ce a aa a, 
allahan Zn-Ld...... ew Yor 2 2} 4} De., 1920 0.50 Ash 
Consol. Lead&Zine ‘A’ St. Loui 12 11" I, Ap. 1927 sbestos Corp....... Montreal 36 32 35 Jan., 1926 1.50 
ee ce 17) ted tek NBS De.t Q - = Asbestos Corp. pfd.... Montreal 935 922 93 Ma.31,Ap.16Q1.75 
Eagle-Picher pfd.. ... . a ae secs pie 103 Ma. 31, Ap. 16Q 1.50 ae 
New Jersey Zn....... 3 Y.Curb 251 205 249 Ap.20,My.10Q2.00 |. 
ave, — agg es pe Torgite - ae = WO! Rao csscnene en see Freeport Texas....... New York 81% = =72 803 Ap.14,Ma.1QX 1.75 
Dr BOM bb sau cede obese), paula ‘Tasne (ult New York 7 715 
Yellow Pine......... Lodges 92 31 (952 ies, 055° 6 Oee | SON... -..... Bow Soe ee 
eS ee ee Se MINING, SMELTING, REFINING AND GENERAL 
Arponate 220.) Toronto fh agh apd UII irc | Amer, Metal.o...g,, New York 45542) 444 My.15, Jn. 0.75 
Barry-Hollinger...... Toronto TR awe unk — — oo —, — its , ae Vee ers 2 
Central Manitoba.... Toronto Some CERD MEME -iGukaseewasbae. aoe mane, Dat. SEA, 750-.. ow Seek a i cere re ae! 22 
7c cio Face Sanante oe ae Amer. Sm. & Ref..... New York 1882 1824 1874 Ap. * _ 1 Q 2.00 
slaseies wi4 is 8Re mseh 506 as Amer. Sm. & Ref. pfd.. New York 141 141 141 M 1 1.75 
Cresson Consol. G.... N. Y. Curb gf 144 144Ma.31, Ap.10 Q 0.10 ‘ i g 
ia Rose Wack: of 8} 9} Ma 31. AD 20 6 0.25 Consol. M. &S....... Montreal 271; 267} 2714 De. 31, = 16 X 6.25 
Golden Cycle... Colo.Springst!.78 +1.75. .... Fe.29,'Ma.10Q 0.04 | Newmont Mining.... N.Y. Curb at a ‘ Ma,31, Ap.16 Q 1,00 
0 ee Sie. hy Toronto “a . * eee eee: OG eng ea 
Hollinger Consol. ... . Toronto 16. O5'15. es My.2, My.19 0.10 U.S. Sm. R.&M. pid... New York mm 3 53 Ap.5, Ap.14 Q 0.87 
Homestake Mining... New York 74 74 74 Ap. 20, Ap.25 M 0.50 *Cents per share. ¢Bid or asked. Q, Quarterly. A, Annual. SA, Semi-annually. 
Kirkland Lake....... Toronto S200: SEO eee? ee M, Monthly. K, irregular. I, Initial. X, Includes extra. The first date given is 
Lake Shore.......... Toronto 23.50 23.25 23.25 Ma.1, Ma.15QX 0. 20 that of the closing of the books; the second that of the payment of the dividend. 
MclIntyre-Porcupine... New York 26 26 26 May. Ju.1 Q 0.25 Boston quotations courtesy Boston Stock Exchange; Toronto quotations 
Portland............ Colo.Springs +20 +17} ... 7 0.02 those of the Standard Stock Exchange of Toronto, by courtesy of Arthur E. 
Rand ONG soskvpiankse New York ers 403 ap ‘31-28 Am.Sh. 1.52 Moysey & Co.; Spokane, Pohlman Investment Co.; Salt Lake, J. A. Hogle & 
Syivanite.. FES Toronto 3. 25 3. 15 3. 25 WRT OE Co.; Colorado Springs, Colo., Henry Sachs. 
eck-Hughes........ oronto . : Ja. 17, Fe. 1 0.15 Gi A aC a. a ae a aa a Lc. 
Tom Reed. Stites Los Angeles $324 30 #32 Dec., 1926 0.02 LONDON QUOTATIONS—WEEK ENDED APRIL 17, 1928 Last Div. 
ough-Oakes........ oronto BP 2s akon atk cena, ea LL. ee ee eee ee 
Vipond Cons......... Toronto *65 = *58 *60 April, 1927 0.03 Name High fow Last Date Amount 
Wright-Hargreaves... Toronto 4.60 4.50 4.55 Ap.13, My.1 Q 0.05 Aramayo Mines (25 frs.)........ 67/6 65/7} 66/3 Feb., 1928 5 p.c. (D 
GOLD AND SILVER ese Wider: Sabeis a ve — 1928 6 annas* 
Carnegie Metals...... N.Y. Curb 263 243 263 ............ Camp Bird (2s)............s2:. 5/— 4/9 4/8 April, 1928 163 p.c 
Con. Cortez......... Oe Se ee conc) Df MMM OMDE no cxancaset ances 6 4/1h Nov, }p.c.* 
Dolores Esperanza.... N. Y. Curb 2.00 *60 1y,July, 1923 0.05 Trending & Bolivia { es ou Semen we 1379 Pail hn. 1928 33 am 
N.Y. Hond’s Rosario. N. Y. Curb 16; 16% 16% Ap.18, Ap.28 Q 0.50 Mexican Corpn.(£1)............ a? sya. 979 
ea ae: aso - z — i Be . 2% _ 1 aoe 0.08 neg Ey of El Oro ( oa ae 27/6 23/% 26/3 Dec., 1926 32p.c.* 
onopah Belmont.... N. Y. C Ie., 19 0. patted _ — eo 3 p.c. 
Tonopah Extension... N.Y. Curb *10°. *10° *10 Ap. 1925 0:03 | N Changs Copper Mining... M9 1173 ie ee ee 
Tonopah Mining..... N. Y. Curb 48 4 4 Mar.31,Ap.21SA0.07} | Oroville Dredging (£1).......... 4/— 3/9 4/— Dec., 1923 3%p.c. 
West End Consol..... N. Y. Curb *4 *4 *4 Mar., 1923 0.05 Rhodesian Congo Border (£1).... 24/44 17/6 22/6 
Yukon Gold......... Boston Curb *50 *50 *50 June, 1918 0.02 St. — del et oe a Re aoe ee de we i May, 1927 3ip.c. 
SS ee _~—(|dSan Francisco Mines (10s)....... 28/13 27/6 7/9 Jan., 1928 25s. 
aii ae te iliac, fT <n os once a 15/7} 14/9 15/— Jan., 1928 7} p.c. 
Beaver Consol....... Toronto 1.51 1.49 1.40 May, 1920 0.03 CUE WO ABOU) 5s 256 c0isscecees 13/9 11/45 1 oo 1917 6% p.c. 
Castle-Trethewey..... Toronto RN cn Gates S. Amer. Copper (28.).......++++ 2/44 2/— 2/14 Nov., 1917 Z3p.c. 
Cominans Beka’ midi a's eieia — 5.45 5.45 5.45 May, 1924 0.123 Eee veg ( a ee 66/6 62/6 63/1} Aug, 1927 7} pe. 
ee 55 ar ns. oronto *54 #50 *52 Ma.1, Ma.15 SA 0.04 nion Miniere de Haut-Katanga 
—— Gorp. Can. Te Toronto ne *30 July, 1925 0.05 COSI oa ove viele cas Sone 4 8,487.50 8,225 8,225 July, 1927 182.60 ( 
arm orp. Can... . gg 3.40 3.25 3.40 Ja.10, Ja.25 SA 0.125 *Free of British income tax. +Swiss francs and plus 15 p. c. bonus. {Bel- 
SE a iincwraiewe F Y. Curb 43 4 44 Ma.31, Ap.20Q 0.07} | gian frs. and free of taxation. 
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